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Interesting Production Op- 


erations on the 
Hoe 
Printing 
Press 


By Howarp CAMPBELL 


NE of the finest examples of 
modern mechanical efficiency is 
fond in the present-day printing 
press. Here is a machine that runs 
mhour after hour, feeding paper from 
ahuge roll swiftly into a complicated 
mechanism from which, after it has 
ben brought into contact at just the 
tight instant with a stereotype or 
deetrotype plate to which just the 
tight amount of ink has been applied, 
fnished newspapers, books, or maga- 
tines are delivered with amazing speed. 
The modern printing press is the 
product of many years of evolution. 
Inthe design of this intricate mech- 
anism is incorporated the experience 
if hundreds of engineers, mechanics, 
ad users of presses. For more than 


me hundred years R. Hoe & Co. Inc., 
New York, have been building print- 
ig machinery, producing, during that 
ime, practically every type of press 

the small hand press to the 





mammoth “Super-Production” news- 
paper press that turns out, ready for 
the newsboy, 50,000 copies an hour. 
Some of the operations in the building 
of Hoe presses are described herewith. 

The illustration Fig. 1 shows how 
the side frames for certain types of 
presses are machined. The machine 
is a Cincinnati-Hypro planer with a 
24-foot table and 96 inches of clear- 
ance between the uprights. The job 
shown on the machine consists of 
three pairs of frames for an off-set 
press, but it is possible to machine 16 
pairs of frames for a newspaper press 
at a setting on this machine. The 
frames are of semi-steel, and two 
tools are used simultaneously. 


In Fig. 2 a pair of side frames for a 
printing press are shown set up on a 
Giddings & Lewis horizontal boring 
machine to have the bearing holes 
bored to size. The operator has just 


(9) 
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finished the third one of three holes, 
each of which is 8% inches in diam- 
eter. The limits on each hole are 
0.0005 inches. 

The machine shown in operation in 


Fig. 3 is of a type that is rarely seen 


outside of an ordnance plant. The 
operation is that of boring two 3% 
inch holes, each 40 inches long, in each 
end of an impression cylinder, and the 
machine is of the double-end type, 
equipped with gun drills. Two holes 
are drilled simultaneously, one in each 
end of the cylinder and in planes 120 
degrees apart, for the reel 

rod. The location is taken 

care of by the arrangement 

of the drills and drill guide 
bushings. The second hole in 

each end of the workpiece is 

put in to balance the first one. 

As the material is .45 carbon 

steel, it can easily be seen 

that this is not a high speed 

job. The operation is com- 

pleted in two passes. . 


he 


Fig. 2—Boring 8%4-inch bearing 
holes in a side frame. The tolerance 
on each hole is 0.0005 inch. 
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Fig. 1—Side frans! 


for Hoe printing 

presses are 

in this  Cineing 
Hypo ¥ 
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The variousg 
inders in a prim 
ing press app 
to be of simp 
design, but thes. 
curacy require 
finishing thes 
straight, round 
work-pieces ig ¢f 
the finest. Oni 
cylinder that is§) 
inches long ani 
7% inches i 

diameter, for instance, a limit of 0.001 
inch from drawing size is allowed m 
the diameter and practically no varia. 
tion at all—actually 0.0002 inch—s 
allowed between the diameters 4 
opposite ends. This means that the 
cylinder cannot taper more than 0.000 
inch in 80 inches. 

Such a cylinder is the ink distribut- 
ing cylinder shown in Fig. 4 in process 
of being ground. To insure that th 
cylinder will function in the press with 
the same accuracy that is imparted to 
it by the grinding machine, it is 
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Fig. 3—Two holes, each 334 inches in diameter and 40 inches long, are bored simultaneously 


in the ends of the impression cylinder. 


ground on its own journals, for which 
special bearings have been made to fit 
The cylinder 
comes to the grinding operation with 
from 0.020 to 0.025 inch of stock to 
beremoved. The machine is a Norton 
%-inch cylindrical grinder. 
The illustration Fig. 5 is an end 
Iview of a special machine, designed 
and built by R. Hoe & Co., Ince., to 
machine the clip grooves in plate cyl- 
iners, The plate cylinder is a solid 
steel roll in diameter and 86 inches 


Fig. Cylinders are ground in this Norton 20-inch cylindrical grinder. 


The machine is a double-end gun drill. 


long, and each clip groove is in the 
form of a T-slot with the outer edges 
of the slot beveled. There are four 
slots in the surface of each half of 
the cylinder, extending from the end 
to a point somewhere near the center 
of the piece. 

The machine is made with four 
spindles—two on each side—all of 
which operate in unison. Each spindle 
carries a set of three cutters, a plain 
milling cutter to mill the slot, a side 
milling cutter to mill the “T” at the 


The diameter is held 


to within 0.0001 inch and the taper in 80 inches must not be over 0.0001 inch. 
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bottom of the slot, and a bevel cutter 
to bevel the edges of the slot. One of 
the arbors, with its three cutters, can 
be seen lying on the machine. With 
the cylinder in place in the machine, 
resting on its own bearings in special 
journal boxes and held in position by 
lathe centers of the usual type, the 
spindles are positioned at the ends of 
the work-piece and the operation is 
started. The cutters feed from the 
ends toward the middle, and as soon 


Fig. 6—Each cylinder must pass rigid tests for static and dynamic balance. 
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Fig. 5— This machiy 

mills four T-slots jn, 

a simul ‘ 
imensions are 
to 0.001 ink 


to the ends again 
The piece is the 
indexed and theop. 
eration is repeated, 
The slot is 1% ing 
wide and the “1” 


determined by a Go-and-No-Go gage, 

The plate cylinder referred to in th 
preceding paragraph is one of th 
many cylinders of various kinds that 
are incorporated in the mechanism of 
a newspaper press, and as such a pres 
must operate at high speeds for log 
periods of time, the cylinders must 
be in perfect balance, both statically 
and dynamically, so as to avoid th 
possibility of vibration. Accordingly, 
each cylinder is balanced in a moden 


This balancing 


machine indicates both the location and the amount of unbalance, however slight. 
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MAGINE a ceiling drive that actually 
“looks after itself’—that can be re- 
lied upon to transmit power to the line- 
daft efficiently and dependably, month 


ater month, year after year. 


A drive that eliminates incessant tighten- 
ing and retightening the belt. A drive 
B that will not rob the producing capacity 
of the driven machines with varying 
power input. A drive that has uniform 
helt tension—automatically maintained— 
usuring constant speed and constant 
power at all times. 


Sounds too good to be true, doesn’t 
it? But it IS true, as the many users of 
ROCKWOOD Ceiling Drives will testify. 


DRIVE 
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THE IDEAL 
LINESHAFT 
DRIVE 


In the ROCK WOOD Drive, the pivoted 


motor becomes the “maintenance man”. 


By simple adjustment at the time of in- 
stallation, you establish the correct belt 
tension required by the driven load. 
That’s all you do—the pivoted motor does 
the rest. The weight of the motor, lightly 
cradled in the belt, automatically keeps 
the belt at that tension throughout the 
life of the drive. 


Use ROCKWOOD Drives throughout 
your plant—for ceiling drives, floor 
drives and vertical drives—and get a big 
improvement in machine capacity and 
= Mail coupon for quick 
acts. 





IMMEDIATE 
DELIVERY 
Dealers with 
warehouse 
stocks in all 
principal 
cities, 











@ MAIL THIS COUPON FOR INFORMATION 


THE ROCKWOOD MANUFACTURING CO., 
Division of General Fibre Products, Inc. 
INDIANAPOLIS, IND. 


Please send me information on ROCKWOOD DRIVES 
Ww: MMS-114 


as checked belo 
CU CEILING DRIVES— 
stock sizes up to 75 H.P. 


OO VERTICAL DRIVES— 
stock sizes up to 50 H.P. 


My Name 


O FLOOR DRIVES— 
stock sizes up to 100 H.P. 
DOO SPECIAL DRIVES— 


up to 500 H.P. made 
quickly to order. 





Company Name 


Address 
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type balancing machine, as illustrated 
in Fig. 6. 

The cylinder shown in the balancing 
machine is of steel, practically solid, 
and weighs approximately two tons. 
Operating in the press at a rate of 
500 r. p. m., a very slight amount of 
unbalance would be enough to set up 
an unhealthy vibration throughout 
the machine. After being positioned 
in the balancing machine, the cylinder 
is speeded up to some 800 r. p. m. and 
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Fig. 7—Using an Ingersoll keyseatin 

machine to mill the ink reservoirs jy 

the ink rail for a large newspape 
press. 


Vv 


the condition of balance notej 
on the indicators. The balance 
is tested at all speeds from 8 
r.p.m. down, and if the conditin 
of the cylinder is such as t 
throw it out more than 0.00 
inch in 180 degrees, the unbal- 
ance is rectified. 

Figure 7 shows an’ Ingersoll 
keyseating machine being used 
for an unusually interesting 
operation—that of milling ink 
reservoirs in the ink rail for a large 
newspaper press. In this operation 
36 pockets %4-inch wide by 1% ineh 
long are milled to a depth of 3/16 
inch, the operation being performed 
with the aid of a 5-inch diameter 
cutter as shown. Although not i- 
tended for such work, the machine is 
ideal for this operation. The fixture 
used on this job consists only of sup- 
ports into which the work-piece may 
be clamped in the correct position. 


Fig. 8—A cam-groove that is curved in both horizontal and vertical planes is milled with this 


equipment. Fig. 9—Rear of the fixture shown in Fig. 8. 
roller follows the groove in the master cam. 


The fixture moves vertically as th 
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It would seem that an indexing 
fixture should be used, but as there 
are never more than one or two pieces 


of a size going through on this oper- 
ation, nothing would be gained. The 


pm 
44 





al 


L 


e ; 


fixture down so that the roller yj 


maintain contact with the bottom y™ 


the groove at all times. 
The fixture is located on a rotary 
table that is revolved by power 


; the fixture 
+— 24 loaded and ready 
we 
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the groove at th 
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Fig. 10—Drawing of End Clip. 


operator on this job is an expert, and 
he can mark off a piece after it has 
been clamped in position and then 
machine it in much less time than 
it would take to place the fixture in 
position, clamp it, and remove it again, 
As can be seen by reference to the 
illustration, the spindle mechanism is 
of heavy construction, reducing de- 
flection under pressure of the cut to 
the minimum. And the design of the 
machine is such that the spindle can 
be raised, the table moved, and the 
spindle lowered into position again 
almost instantly. 

The illustrations Figs. 8 and 9 show 
the operation of milling the cam path 
in the cam that controls the locking 
of the plate on the type cylinders on 
a@ newspaper press. The machine is 
a Milwaukee miller, equipped with an 
arbor into the end of which is inserted 
an end milling cutter of the left-hand 
spiral type. 

The work-piece, indicated at A in 
Fig. 8, is clamped in position on the 
body B of a fixture which is so made 
that it slides vertically on the two 
guide-posts C. To the rear of the 
fixture B is attached a cam roller, 
shown at D in Fig. 9, and attachtd to 
the machine is a steel block E in which 
a cam groove of the correct width and 
contour has been milled. Springs on 
the guide-posts hold the body of the 


same instant th 
the cutter o 
gages the work 
thus as the roller 
follows the curv 
in the groove, the 
contour of the groove is duplicated 
by the cutter in the work-piece, 
A switch attached to the side of th 
machine is connected to the table by 
a jointed piece G, the piece being s¢ 
so that, as the end of the cut is 
reached, a contact is made which ring 


for operation. Thm 


The 


ridth | 


ofit t: 
ter 


metho 
by clay 
0g eth 
nd th 


a bell and thus notifies the operatoriis 


that the cut is finished. The use of 


Fig. 11—Tools for turning the radius on th 
End Clip. The machine is a Monarch 
Head Lathe, and the fixture holds six piece. 


this signal makes it possible for the 
operator to operate more than ome 
machine and still maintain full pro- 
duction on this job. 

Figure 10 is a drawing of an end 
clip, for the machining of which the 
equipment shown in Fig. 11 is used 
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anigiead lathe is 
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s shown, the piece is finished on a 
4% inch radius. A Monarch Timken- 
used for the job, 
hamequipped with a fixture in which six 
iMpieces are finished at a cut. 


The drawing shows that the piece is 
4 inches long by 3 inches wide. It 
Mas been found that the most econom- 
way to obtain the stock for this 
iMart is to buy it in bars of 4% inch 
idth and cut the pieces to the 3-inch 
jimension. The pieces are then milled 
)fit the standard cylinder clip groove, 
sx which they are clamped in the 
ixture shown in Fig. 11 and the faces 
turned to the radius specified. 
In the Hoe plant the traditional 
method of building printing presses 
yy clamping brackets and other parts 
together, locating them in position 
ui then drilling and bolting the parts 
in place has been completely dis- 
urded. As can be seen from the 
foregoing, the operations have been 
tandardized and jigs, fixtures, and 
ther tools for the production of in- 
rechangeable parts are now used 
ver possible. An article which 
ll be published in a later issue of 
his magazine will describe the pro- 
ition system, by which a continuous 
weession of small orders for a vast 
ariety of machines and parts—com- 
practically a large jobbing 
are handled on a production 





ME DESIGN OF JIGS AND FIXTURES 
This interesting booklet, published by 
Linde Air Products Co., 30 East 42nd 
&, New York, N. Y., consolidates and 
current ideas on how to de- 

tm jigs and fixtures for welding, 
Yaether it be production fabrication or 
tplr work. The importance of proper 
tein of jigs can hardly be over- 
tuphasized. It is a consideration which 


Years directly on the production cost of 


‘Welded article. Labor, time and han- 

charges, in an operation that has 
0 be repeated in the manufacture or 
“air of similar articles, can be sub- 
“tually reduced by properly designed 
Wk-holding devices. And this booklet 
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tells what considerations must be taken 
into account in order to realize to the 
maximum such benefits. 

The four definite advantages derived 
from the use of fixtures and jigs—con- 
venience to the operator, a reduction of 
the cost of the articles, standardization 
of articles, and accuracy in fabrication— 
are discussed in their relation to the 
economies of production. The funda- 
mentals of design are given and their 
influence on cost reduction discussed. 
Clamping devices are described, with 
suggestions on how they are made. The 
whys and wherefores of locating points 
are considered. 

The booklet is plentifully illustrated 
with photographs and sketches showing 
every point, and many useful ideas can 
be gleaned from the pictures alone. 
Copies gratis. 





NEW 1934 BONNEY WRENCH AND 
TOOL CATALOG. Bonney Forge and 
Tool Works, Allentown, Pa., has issued 
its 1984 Wrench and Tool Catalog. This 
catalog, No. 34, describes and illustrates 
Bonney’s complete line of wrenches, as 
well as its lines of screw drivers, chisels, 
punches, hammers and similar tools. It 
also shows all the wrenches and wrench 
sets added during the past year. 

The catalog is attractively arranged, 
and is printed on light-weight stock. A 
ready reference system is used and net 
prices, as usual, are shown throughout. 
Much data which is generally useful to 
jobbers’ salesmen and mechanics is given 
throughout the catalog. Copies will gladly 
be supplied to mechanics and jobbers 
who are interested. 





“WHAT’S A GOOD STAINLESS STEEL 
SUPPOSED TO DO?” Under this title 
The American Rolling Mills, Middletown, 
Ohio, has issued a folder explaining and 
illustrating the outstanding features of 
stainless steel and suggesting the advan- 
tages that may be obtained through the 
use of stainless steels for a variety of 
operations and products. 

The folder contains a paragraph of 
comment upon the performance of stain- 
less steel for picking, punching or shear- 
ing, gas or electric welding, riveting, 
spinning, and soldering, also upon the 
matters of corrosion, heat resistance, and 
versatility of the metal. Copies gratis. 





By mentioning MODERN MACHINE 
SHOP when writing to the firms adver- 
tising in this magazine, you are helping 
to build up a bigger and better magazine 
for your own benefit. Cooperation pays. 





*sUOTIBISGO SurINdD 


jTe31s:un symeds 02 oOr0uNs jo vonvsondde sq? ut 





sjoo3 {IO sunning surAsisinayq oovoung qIIAA 


-worlsedsur ssed o2 sires 





” vas sn eet) - = 
wey 3¥Yq? UDYg? UMOYS sey s2uUaTI90d xq “st03¥"I190d0 


euryoeur Aq poaurtepso" ase Od0UNGg JO saryenb 





SurwsaSi3jor pue Suressiqny sorsedns ayy 





seBpjupapy s,020uns eyp}2e1ddy sioynDs9doO 





*PeSeoIDUI St 





uordedsut ssed 02 430M Jo aSe}UaNIed ay pur— 





WNUWIUIW & O} pednpes o3v BuII30Se3 pur Surus 





-divysoy ‘aivind9e puv uvap ase Ivy) snd ayew 








-yurotsgny Suzyyns quatyfa up— 
*SuI[OO} 3993I0D— 

‘s[00} SUIyOeUT UIEpO|;— 
:3Uasazd aq JsnuUT s1039¥j JULIJOd UIT 99743 
asey? ‘YysIUy porsep pue Adem." YIM ‘ATTCOT 
-WOU0S2 WY) sUTyIvU O32 Ing ‘a[quiTeAe Ajaprm 

ase sansadoid Zururyseuw 9033 pue sist 
-Jajovseys yestshyd apes3-ySrq jo STAAL 














Ppesn st QJONNS 
USsYUM pPSsulyoDuUL 
AIIsp9 91D ° °° 

















punj6uz‘ucpu0y"ps7’'05 OUNSYSIEAG © Sazuyduoy 52111) 001 UNYs aL0UL UZ Sasnogasy A pur sxYIO 
Oju0104 B |DeAWUOW “PIT “OD N10 UNS © Garpsqrs “WSN “Wd “WIHd130V1IHd ANVdWO) Wo NNS 


purjerayy purest) 
°O> 40Pn4L Punj;eael> °O} 10}9R4L PUuDIeAe]> 
fo hsazanoy fo ksajanoy 
*IOIVA Sled 
OF O23 ODOUNS IJEd [| :3URJOOD 
"Gps sod "35 99 1 peede conpeng 03 Od0UNS ss toon 
‘uw “d‘IOCOL speeds jooum - ’ w Jad 1993 08 speeds 
oPl4 UIT) C “WBIP "UI PZ T1OCUM  —_— \Y . \ \\ \ o3nUy + 08 * 
3999°H 


O10") YIU! 670° *peaowiey 42035 N CHIC TVS 1eHe2ew 
S€Ol TVS "eHeeW \ 
JOPUIIOH UONION, *eouyoew~ \\ MY - DV ¢ JoUprig say seulyoew~ 
Yyeys [aay YwII \ ; ‘ iis 
uO siapfnoys "pes uyses4 Ja Va # deieata or so. bie. I ae 
-AO] SUIPULIZ YSIUIY :uoRBsedG : : 
*suonvssdo 3u3n>d sjoo3 ‘IO ZunInDd ZurA4jzisjnurq o2oung YqIAA 


- 2900dsur ssed 02 sires 
jessur sywrweds 02 Orxr0uNS j3O UOMLodde oq? ur mesh - F 


-yur21agn, Zurzyjno gusife up— 








20 MODERN MACHINE SHOP 


November, [934 


Punch Press Operations 
and Tools, II 


In this, the second article of the series, the construction ani 
application of piercing and parting dies is discussed. 


By C. L. SZALANCZY 


HE piercing and parting die may 
be termed a progressive type of 
die, since it is really two separate dies 
set into a single shoe. Each die per- 
forms its individual, single operation 
at its own particular station, but both 














Fig. 1—Showing straight ends on blank made 
by cut off die. 


operations are performed at one 
stroke of the punch press ram. 


This type of die can be used only 
when the blank material is either 
standard “scrap” stock or material 
that has been sheared to width. The 
parting type of die may be used 
efficiently on light material, but the 
real advantage is obtained when it is 
used on heavier materials. 

The action of the pierce and cut-off 
die was explained in detail in the first 
article of the series, published in the 
October issue of MODERN MACHINE 
SHOP. The article told how a straight 
cut is made along and against the 
cutting side of the die, with no scrap 
resulting from the cut. The blank, 
however, is left with a certain amount 
of distortion along the cut surface. 
When a parting die is used, there is 
no distortion, but a certain amount of 
scrap is produced. The reason for this 
is that the parting die produces a 


stamping by punching out a short se. 
tion of the material in severing eae) 
successive blank from the scrap stock 

The width of the scrap, or punched 
out section, is determined by the thick 
ness of the stock that is_ being 
punched, the usual allowance being 
one and one-half times the thicknes 
of the material. Thus if %-inch sera 
is being used to produce the blank, thx 
parting punch would be made 3/lf 
inch wide through the cutting section 
and the corresponding scrap woul 
naturally be the same. 

This ratio of scrap will automati 
cally tend to increase the piece cos 
of the blank over the cost of a sim 
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Fig. 2-——Types of blanks that can be pro 
from strap stock by using a piercing 
parting die. 
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New Delta ‘“‘Slo-Speed” 


“ila 





DRILL PRESSES 


A Precision Tool 


For All 
Metal Drilling 















Precision, accuracy, convenience, and 
unusual value—that is what every 
Delta quality tool offers you. The New 
Delta “Slo-Speed” Drill presses, priced 
as low as $29.85 for the bench model, & 
are a revelation in action! They are 
efficient for all types of metal drilling 
—in factories, machine shops, garages, 
and service stations. Their range of 
speeds enables them to be used in any 
general shop with drills from No. 60 
up to 17/32” with utmost efficiency. 


Speeds 390, 745, 
1720, 2051 R. P. M. 


Model No. 1270 Floor-Type 
Delta Slo-Speed Drill Press, 


with Delta Grip Chuck, with § 95 
motor bracket, motor pulley 
and belt, but without motor . 


Either of the three ‘“Slo-Speed” 
models, bench or floor type, can be 
mpplied with “Delta-Grip” Chuck, 
Jacob’s Chuck, Tapping attachment 
or Spindle for No. 1 Morse taper 
thanks. Floor model may be fitted 
with special production table. Ask 
your dealer about these Delta “Slo- 
Speed” Drill presses or write direct 
to factory for full details. 


EE. Dis ccenddbcacansoesescntnanteil 68” 

i Travel.. . chases aaa aces sea 

. . Max. DI gaa e to Spindle... “43 

ax stance, Table to Spindle.. ed 

3775 No. Holton St. Drills to Center of Circle................ 14” 
Takes Drills up to.................... 17/32” 


Milwaukee, Wisconsin. MMM We 10”x10” 
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ilar blank as produced by a pierce and 
cut off die. The difference between 
the two types of dies consists in that, 
when the cut off die is used, the ends 
of the blank must be cut straight as 
shown in Fig. 1. By using a parting 
die that cuts on both sides across the 
entire width of the scrap, a variety 
of blanks may be produced. Several 
different kinds of blanks made by a 
parting die are shown in Fig. 2. 

The piercing operation always pre- 
cedes the parting operation, although 
both operations are performed in the 
same die block. Either a single hole 


lpi 























Fig. 3—Sections of the parting punches re- 
quired to produce the blanks shown in Fig. 2. 


or a series of holes, of any shape, may 
be punched in the blank. 

When starting a strip of material 
through the die, the operator should 
push the strip through the stripper 
slot so that it just passes the parting 
punch. When the ram, carrying the 
punch or upper part of the die, comes 
down, it pierces the holes and cuts off 
the end. The end now being finished 
according to the drawing, the stock 
can be pushed against the stop in 
the stripper and for each stroke of 
the press a completed blank will be 
produced. 

The parting operation completes 
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both ends of the blank, since the punch 
is made to suit the contour or form 
of both ends of the blank. The part. 
ing punches for the blanks shown ip 
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Fig. 4—Drawing of parting punch, showing 
anger. 





























Fig. 2 are illustrated in Fig. 3. lt 
will be seen that they are longer over 
the cutting surface, and are provided 
with a pilot on each end. These ex 
tended pilots are made long enough to 
come down over and past the blank 
material, so that they can guide the 
punch into the die. Thus, being al- 
ready entered into the die before the 
cutting action begins, all hazard of 
the punch being out of line with the 
die and thereby causing damage to 
either the die or the punch is elim- 
inated. 

The parting punch is ground to pro- 
duce a shearing effect, tapering toward 


3196 DIA. HOLE. 


Fig. 5—Simple type of blank produced by * S 
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piercing and parting die. 


the center. This is done to facilitate 
cutting through the heavier materials. 

When punching light materials up HICHB 
to 1/16 inch in thickness, the punch 
may be held in the punch plate by — 
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peening the upper end over slightly, 
but when the material is more than 
1/16 inch thick, it is better to pro- 
vide hangers or side supports to pre- 
vent any “pulling out” action on the 
part of the punch during the stripping 
operation. These hangers are shown 
in Fig. 4. 

A blank of simple design is illus- 
trated in Fig. 5. The specifications 
call for these blanks to be made from 
standard rolled copper bar, 0.102 inch 
in thickness and % inch wide. To pro- 
duce these blanks, a piercing and 
parting die is to be constructed ac- 
cording to the drawing shown as 
Fig. 6. 

The die set, A, can be made by the 
die maker, but it will probably be 
purchased for reasons explained in 
the previous article of this series. The 
size of die set required is determined 
by the size of the die block and the 
punch holder plate. The punch plate 
B is made of machine steel, ground on 
top and bottom, and is laid out and 
machined to hold the punches in their 
respective positions. The punch plate 
is held to the top shoe by filister head 
screws and dowel pins. The punch 
plate should be not less than % inch 
thick, so as to afford side support for 
the punches. 

The stripper C is made from % inch 
thick machine steel, and is case hard- 
ened to resist wear. The stripper is 
finished to a close slip fit for the 
punches. To the right end of the 
stripper is attached the finger guard D, 
through which the material to be 
blanked is fed into the stripper 
groove. This groove is machined in 
the same manner as the groove in the 
piercing and cutting off die, and is 
provided with the stripper bar F 
with its spring assembly as described 
in the previous article of the series. 

It is sometimes necessary to make 
the stripper longer than the die, so 
that there will be more guiding sur- 
face for the blank material. When 
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this is done, a piece of 1/16-ing) 
thick sheet iron is attached to the 
bottom of that part of the stripper 
which extends past the end of the 
die. This plate, indicated as G ip 
the drawing, fis ‘usually called ap 
apron. It is used to support the 
material and prevent it from sagging 
down out of the stripper groove, 

A section is cut out of the apron, 
extending from the front of the strip. 
per back past the material groove jp 
which the lift latch or material stop 
H operates. The lift latch is of 
hardened tool steel, and is used to 
gauge the length of the blank before 
the parting operation takes place, 
The latch hinges on a section of %- 
inch stub steel I, and is fitted witha 
handle J, which is made from 14-inch 
stub steel. This handle answers two 
purposes: first, it is used to stop the 
latch from falling down past its pre 
determined position in the stripper, 
and second, it is used to lift the 
latch upward, making the removal of 
the finished blank easier. This wil 
be found an advantage because some. 
times the blank does stick between the 
stop and the punch. 

The die K is made from the high 
speed steel that is especially produced 
for the making of cutting tools. It 
is machined to suit the requirements 
of the blank, and is then filed to exact 
dimensions to suit the punches. Clear- 
ance of from % degree to % degree 
taper is usually provided on the die 
so that the scrap will fall through 
easily. This taper extends from the 
bottom of the die to within % inch 
of the top. The usual clearances are 
allowed between the punches and the 
die. 

Examination of the _ illustration 
will show a taper in the die, which is 
provided to allow the blank to clear 
the die easily as it is punched from 
the stock. The blank drops onto 4 
removable chute that is made from 
1/16-inch sheet iron, bent to form # 
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Fig. 6—Assembly drawing 





Lshape. One end of the chute rests 
m the die shoe while the other end 
tests on the press bed. While this 
chute is not generally standard equip- 
ment on dies, it aids the operator 








of piercing and parting die. 


because it practically eliminates the 
piling up of the blanks directly be- 
neath the latch. 

The die is hardened to 80 to 90 on 
the Scleroscope scale, and is then 











26 MODERN MACHINE SHOP 


ground on top and bottom. The die 
may be located on the die shoe by 
setting it down into the shoe, or it 
may be set directly on the shoe and 
held in position by the use of dowel 
pins. The latter method is the 
cheaper because it does away with 
the extra machining. 

The parting punch, which is made 
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Fig. 7—A tab: lation of three different blanks 
that are to be produced by the die illustrated 
in Fig. 6 
from high speed steel, is shown at 
L. After being shaped up to nearly 
the correct size, the punch is hard- 
ened to the same hardness as the 
die and then it is ground to size as 
specified. The 
upper end of the 
punch is left soft 
to absorb the 
shock produced by 
the cutting action 
of the die on the 

material. 
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ward being placed in stock to 
drawn as required. When a smal 
punch of an odd size is required, the 
next larger size is drawn and ground 
to the required size. 


It can readily be seen that this 
method will reduce the piece cost of 
punches. At the same time, it tend 
to aid in standardizing the tool room 
accessories, so that when a tool de 
signer is specifying the sizes of the 
punches on a tool drawing, he wil 
not call for larger diameters than 
are actually necessary. 


In cases where there are several 
blanks to be made that are alike » 
far as the ends and the location of 
the holes from the ends are concernei, 
they may all be made in the same die 
if the stripper has been planned » 
that a sliding gauge is used instead 
of a stationary one. Fig. 7 show 
a tabulation of three blanks that ar 
to be made in the same piercing ani 
parting die. 

In order to handle these three 
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punch M is of tool 
steel, shaped up 
on a lathe. After 
being hardened, 
it is ground to 
size. In_ the 
larger manufacturing plants where 
these small round punches are used 
in large quantities, they are car- 
ried in stock in the store-room, the 
usual sizes ranging from 5/64 inch 
to 5/16 inch diameters in steps of 
1/64 inch. Thus a number of punches 
of the same size may be made up 
and hardened at the same time, after- 
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PLERCIVG PUNCHES. 











Fig. 8—Assembly drawing of sliding gauge. 


blanks in the same die, the stripper 
made so that it has an extended neti 
on which the sliding gauge assembly 
is located. The sliding gauge block 
is made from machine steel, shapel 
as required, and made to a slip@ 
running fit on the stripper neck. — 

is fastened by means of a squalt 

(Continued on page 30) 











Nove 











November, 1934 MODERN MACHINE SHOP 


© that it holds its sharpness longer, give 
tie more service for a dollar's wot 
f blades on all types, forms and si 

Sad of material, and that the Unltorny 
hsdndia is one a ot its. outstanding qualities. 

A fair trial on your work js the best test. Let the “Moly” 
representative suggest a hack saw blade and set up your 
machines for trial tests. “Molys” may enable you ‘to reduce 
the strokes per minute and double the speed of cut hey 
have, done this for others and saved thousands of 
blade expense too. — ; 

The same materials and heat retin prdteat ‘Gre us 
“Moly” hand hack saw blades. Why not tet Resch may ty 

~ out at the some | time, 
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The Effect of Heat Treatment 
on the Elasticity of Steel 7 


By GEorRGE LAIDLER 










NE of the odd misconceptions 46. In turn all four blades wep 
found even among experienced loaded as cantilevers, both ends ang 
shopmen is that tempering affects the both sides being tested for defile 
stiffness of steel. under load. It wag 
They fail to dis- interesting to find 






























































tinguish between @ Modulus of elasticity, that the hard 
strength and stiff- Sy deal oe ee blades actually dé 
ness. Strength is a is y eo dee flected 6.6 per cent: 

the resistance to E” in design work, is more than the soft 
ultimate or disrup- a very important value. blades under @ 

tive stress, where- ’ . given load, a strik- f-—— 
as stiffness is the The author . pount that ing result of in 
resistance to de- this value is independent ternal stress ina 
flection. of heat treatment is well thin section. 

The following taken. It might be noted In spite of this J— 
endeavors to show 7 . demonstration the 
ik Sies ‘Qenen that it is also independ- oficial was 7a The 
are not synony- ent of carbon content, unconvinced, and re 
ee and ge = and even alloy steels by his orders the | DI 
stiliness of stee brake beams wer § 
is Aallependent of have about the same hardened, but wil 
tempering. modulus. out the desired ef- 

A railway com- fect. The notable 
pany found that a result was that 


certain type of built-up brake beams some badly annealed malleable brake 
had not sufficient rigidity for its pur- beams were shattered by the trans 
pose, and a shop official conceived the ference of an increased load. 
idea of heating them and quenching The common idea that heat treat 
them in water to harden and “stiffen” ment will stiffen the resilient part of 
them. His more technical associate 4 mechanism is erroneous. What it 
tried to assure him that this pro- does is to raise the elastic limit and 
cedure would not make them any ultimate strength. The member wil 
stiffer, and to demonstrate his asser- therefore withstand a greater load 
tion he made this experiment: than before without rupture. Its u- 
Four all-hard hacksaw blades %x_ timate fiber stress will be increase, 
14x.046 in., as nearly alike as could but its resistance to deflection will be 
be, were taken from a new package. the same as before. 
Two were packed with mica in a pipe To put the matter in another way: 
and annealed. The hard blades scler- Into no calculation for deflection d0e Bitongo,,, 
oscoped at 94 and the soft at 42 to the hardness of the material ente. 9°" 
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“We use Disston 
Blades as stand- 
ard on our power 






hack saws... they 






give uniformly 








good results.” 
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Disston High-Speed Steel Hack Saw, 14” x 1", ten 
teeth to inch, .065 thick, cutting 6’’steel tubing, 7%" 






wall, on Universal Shaping Saw, manufactured by 
; Peerless Machine Co., Racine, Wis. Photograph 
ly taken at plant of H. Brinton Co., Automatic Knit- 







ting Machinery, Philadelphia. John Leafstrom, Shop 
Manager, authorizes the statement that Disston 
Blades are standard and satisfactory, “giving uni- 
formly good results, without any noticeable varia- 
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that Buachine operation — with production in- HENRY DISSTON & SONS, Ine. 
brake Bereases both per blade and per hour—which 1121 Tacony, Philadelphia, U.S. A. 
trans- §you can expect only from the combination Send manuals checked. 


of Disston steel and Disston sawmaking! 
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A dead soft spring will have just 
the same ratio of load to deflection 
as a glass hard one, and will function 
the same up to the elastic limit of the 
material. This means that a spring 
or other resilient part will undergo a 
greater deflection before its elastic 
limit is reached. Since the rate per 
unit of deflection is unchanged, it will, 
therefore, carry a greater load. 
Experiments were made by the 
Baldwin Locomotive Works to de- 
termine the effect of different heat 
treatments on the transverse elastic 
limit and the modulus of elasticity of 
the steels commonly used for loco- 
motive springs. Among other things 
it was shown that the modulus of 
elasticity; that is, the relation of 


stress to strain, is practically con- 
stant and apparently independent of 
the heat treatment, averaging about 
29,000,000 pounds per square inch 


for tensile stresses. 
To make our terms clear we must 
remember that: 
Stress equals 
total load 
equals or 
area 


intensity of load 
lbs. 





sq. ins. 
change of dimension 





Strain equals 
original dimension 
inches 
or . And “within the elastic 
inches 
limit, stress is proportional to strain”, 
stress 
or equals a constant, equals 
strain 
lbs. 


modulus of elasticity equals 
sq. ins. 
In the case of coil springs the 
stress is that of torsion, which is a 
form of shear, and it has been re- 
peatedly proved that the torsional or 
shear modulus of elasticity for tem- 
pered and untempered steel is con- 
stant, the value being about 11,000,000 
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pounds per square inch, and us 
about two-fifths of the  tengij 
modulus of elasticity. 

The letter denoting the modulus of 
elasticity always appears in fh 
formulas for deflection, for deflectip, 
depends upon elasticity. Since th 
modulus is constant, the deflection 
will be constant for similar conditions, 
whether steel be annealed or tem. 
pered. 





Punch Press Operations 
and Tools 


(Continued from Page 26) 


head set-screw in the rear and & 
maintained in position by means of 
two taper pins. The gauge block 
carries the tool steel stop H, Fig, 6, 
which is operated in the same mar 
ner as the one just previously de 
scribed. 

The assembly of the sliding gauge 
is illustrated in Fig. 8. This illustra. 
tion also shows the punch arrange 
ment used when more than one blank 
is to be produced by the die. h 
such cases, the holes must be pierced 
on each side of the parting punch # 
as to maintain the set dimensions 
from the ends of the blanks to the 
centers of the holes. In this way the 
difference in the overall length wil 
come between the holes. 





LEWELLEN VARIABLE SPEED TRANS- 
MISSIONS. A complete exposition o 
the various types and sizes of 
speed transmissions made by Lewellen 
Manufacturing Company, Columbus, Ind, 
is contained in Catalog No. 25-C, which 
has been issued by this company. 

The book contains 44 pages, 8%4xll 
in. in size, and the text describes in de 
tail the latest developments in 
speed transmissions and speed controll 
ing devices. The principles of operation, 
bearings, lubrication, design and col 
struction, methods of control, and ap 
plications are discussed in detail, te 
text being illustrated with 129 phot 
graphs and drawings. Copies of ti 
catalog are available to mechanical exe 
utives without charge. 
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Interchangeable Mechanism for Pro. 
viding Various Intermittent and 
Reciprocating Motions 


By J. E. FENNo 


N THE testing laboratories of 

most electrical switch manufac- 
turing plants, mechanical equipment 
is provided for subjecting sample 
switches to every conceivable abuse 
which the switch may have to with- 
stand in actual use. The life of the 
switch is then judged by its condi- 
tion after this abuse and the length 
of time it remains under test without 
being worn out or burned out. 

One very ingenious mechanism for 
producing the movements required in 
these tests is shown in the illustra- 
tion. Practically any rotary move- 
ment of shaft A can be obtained either 
constant, intermittent, or reciproca- 
ting, or a combination of all of them 
is available by merely locating a num- 
ber of trip pins B in their proper 
positions in the dial C. 


The entire mechanism, with the ex- 
ception of dial C, is mounted on 
bracket D, this bracket being bolted 
to the machine frame E. The dial C 
forms its own base and is also bolted 
to the machine frame. Drive shaft F 
rotates at a uniform velocity, and 
keyed to its left hand end is the disk 
G. In this disk is pivoted a pawl H 
which is provided with a spring actu- 
ated plunger L that engages either 
the teeth in ring J as shown or the 
teeth in disk K. The plunger will also 
hold the pawl in a neutral position 
when its point engages the vee in the 
back of the pawl. 

The actual shifting of the pawl to 
these three positions is accomplished 
by the pins B in the stationary dial C. 


These pins come into contact with the 
segment M that is keyed to the shaft 
upon which the pawl is secured, ani 
swing the latter to one of the thre 
positions mentioned. Members J ani 
K have keyed to their hubs the tw 
bevel gears N and O. These gear 
mesh with gear P, keyed to the driven 
shaft A. With this arrangement, 
pawl H, when engaged with either the 
ring J or the disk K, will rotate these 
members in the same direction, bu 
the corresponding movement in- 
parted to shaft A will be in opposite 
directions. 


In the position now occupied by 
pawl H, the latter is rotating the 
member J in a clockwise direction; 
hence, shaft A will rotate in the same 
direction. Now, let us assume that 
two pins B are located in dial holes 
Q and R. Then when the segment 
M comes in contact with the pin in 
hole Q, the pawl will be swung out of 
engagement with member J and into 
engagement with member K. The 
rotation of this member with the paw! 
will then cause the shaft to reverse 
its motion. As disk G with the paw 
continues to rotate, the pin in hole 
R will swing the pawl back to its 
former position in engagement with 
member J. As a result, member / 
will rotate with disk J and cause 
shaft A to again reverse its motion. 


Now suppose that instead of a re 
versal of shaft A, it was required that 
the shaft dwell after approximately 
one complete revolution. To obtain 
this effect, another pin B would be 
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inserted in hole S. Thus, when mem- 
ber G with the pawl had made the 


Design of Interchangeable Mechanism for Providing Various Intermittent and Reciprocating Motions. 


would come into contact with this pin 
and the latter would force the pawl 
tequired movement, the segment around with its vee notch engaging 
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the point of plunger L so that one 
motion would be imparted to either 
members J or K. Consequently, shaft 
A would dwell momentarily until the 
pin in hole R forced the pawl around 
still farther and into engagement 
with member K, causing shaft A to 
rotate in the opposite direction to its 
preceding movement. 

For the various tests involved, a 
large number of combination move- 
ments are obtained with this mechan- 
ism by locating pins B in different 
holes. Incidentally, if a uniform 
movement in one direction of shaft A 
is required, only one pin is needed 
and it is located in either the extreme 
outside or inside hole circles depend- 
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ing on the direction of rotation re. 
quired in order for the shaft to func. 
tion properly. 

To facilitate the laboratory work, 
a test sheet is provided for each type 
of test in which a diagram of the 
dial is shown with the pin locations 
required. Since the number of teeth 
in the members J and K are the same, 
and both gear ratios are one to one, 
the movement can readily be de 
termined. In inserting the pins, plate 
T is removed but is replaced after. 
ward to retain the pins. A friction 
brake U is added on the driven shaft 
A to prevent overrun of this shaft 
resulting from the inertia of the mov- 
ing parts. 





—— 
f SHEFFIELD GAGE MANUAL 


This manual, issued by The Sheffield 
Machine & Tool Co., Dayton, Ohio, con- 
sists of an attractive ring binder contain- 
ing 32 pages of information printed on 
heavy cardboard leaves. The text con- 
tains descriptions and illustrations of the 
most modern types of Visual Gages, Elec- 
tric Gages, Adjustable Limit Plug Gages, 
Solid Plug Gages, Pin Gages, Thread Plug 
and Ring Gages, Adjustable-Limit Snap 
Gages, Adjustable Length Gages, and 
other gages. 

The manual also contains a Glossary 
of Technical Terms as applied to gaging 
members, Tables of National Screw Thread 
Commission Standards, Standard Lists of 
Thread Plug and Ring Gages, Basic 
Dimensions of American Standard Taper 
read Gages, Table of Decimal 






A copy of the manual will be sent to 
any mechanical executive who will ad- 
dress his request on his firm letterhead. 





“HIGH SPEED ABRASIVE WHEELS 
BONDED WITH BAKELITE RESINOID” 


An important factor in the growth of 
many of our largest industries in the 
past quarter century has been the adop- 
tion of grinding wheels—both snagging 
and cut-off—which have made possible 
the establishment of new production 


standards. Within more recent years 
further impetus has been given to in- 
dustry through the development of abra- 
sive wheels bonded with materials that 
will stand the high speeds. One of these 
materials is Bakelite Resinoid. 

These resinoid abrasive wheels have 

made it possible to operate grinding 
equipment at the high speeds of 9,500 
surface feet per minute on snagging 
operations and 16,000 feet per minute on 
cut-off work. 
» To summarize the advances which 
have been made in grinding technic, 
Bakelite Corporation, Rive Road, Bound 
Brook, N. J., has published a 24-page 
booklet titled “High Speed Abrasive 
Wheels Bonded with Bakelite Resinoid.” 
The booklet touches upon the historical 
phases of the abrasive industry and in- 
cludes a discussion of the properties of 
Bakelite resinoids as they pertain to 
grinding wheel construction. 

Copies of the booklet are free to engi- 
neers and plant executives. 





AMERICAN SWISS FILES 


The American Swiss File & Tool Co. 
412 Trumbull St., Elizabeth, N. J., has 
issued a booklet listing, illustrating, and 
describing the complete line of files 
manufactured by this firm. This includes 
all the usual types of mechanics’ files, 
regular die sinkers’ files and riffiers, sil- 
versmiths’ rifflers and other standard 
and special files made by this company. 
A copy of the booklet is available #0 
any mechanical executive upon request. 
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TONS of 


CARBOLOY 


De Mork of ARIAT 


A Summary of 100 Jobs 


An analysis of more than 100 
applications selected at random 
and arene a representative 

of hining opera- 
tions, materials and industries, 
reveals the following interesting 
performance of Carboloy Tools: 
Average Speed Increase: Steel: 
115%, Cast Iron 153%, Alumi- 
num Alloys 238%, Brass, Bronze, 
Copper 297 %, Non-metallic sub- 
stances 175%. Average ratio of 
tool life bet ween grinds, Carboloy 
vs. previous tools: Steel: 12:14, 
Cast Iron 29:1%, Aluminum 
Alloys 32:1%, Brass, Bronze, 
Copper 36:1%, Non-metallic 
materials 30:14. 





These figures are not presented 
with the idea of setting up a 
standard of practice but are 
intended to serve as some indi- 
cation of the average perform- 
ance of Carboloy tools on repre- 
sentative applications. 


CEMENTED CARBIDES REG. U.S. PAT. 


..ehave established convincing proof of 
a new order of economical performance 


The record of Carboloy tool and die economy is not based 
upon isolated cases of unusual performance. It is a record 
solidly founded upon the application of several TONS of 
Carboloy cemented carbide over a period of more than five 
years. It covers practically all machining operations on 
ferrous, non-ferrous and non-metallic materials. It 
reaches into practically all types of industries engaged in 
the fabrication of these materials. 


It is upon this diversified background of accumulated 
experience in applying Carboloy tools that your Carboloy 
representative bases his recommendations to you. 


Rapid dissemination of performance reports from the 
Carboloy organization-at-large currently supplements the 
personal experiences of each Carboloy representative and 
enables him to give you at all times the latest, most 
economical recommendations. 


Consult your Carboloy representative with confidence— 
whether it be for a single application or for the tooling of 
an entire series of operations. He is prepared to furnish 
cost-saving facts applied to your jobs before you spend a 
single penny for Carboloy tools. 


CARBOLOY COMPANY = 


Now in New, Larger Quarters at 
2985 E. JEFFERSON AVE., DETROIT 


CHICAGO NEWARK 
CLEVELAND sateen icatin PITTSBURGH 
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e€ IDEAS FROM READERS 


This department is a clearing house for ideas . 
use in your shop, send in a description of it .. . Each one published will be paid for, 
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. . Hf there is a "kink" or short cut in 














Using Shellac as a Collet 
for Small Work 


By CHARLES KUGLER 


LTHOUGH a certain amount of 
the finer class of tool work done 
today will compare with watch and 


125 
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Enlarged drawing of pivot. 











clock repair work, watch repair men 
are acquainted with a few kinks that 
are still unknown to the average tool- 


scribe a job that I saw done some 
time ago. In a small job shop where 
the only lathe available was an 18. 
inch machine with no collets it be. 
came necessary to make a lot of small 
pivots as indicated in the upper drav- 
ing. In the first attempt, the me. 
chanic gripped a piece of %-inch drill 
rod in the chuck and tried to finish 
both pivots at one setting. This was 
found impossible, due to the work be- 
ing so frail. 

The entire lot of pieces was made, 
however, one end being finished and 
the other end being roughed out. 
Then a piece of brass was gripped in 
the chuck and a deep V center was 
made in it. This done, the brass 
piece was heated with an _ alcohol 

















maker. One of 
these is the trick 5 = 
of finishing small é a4 
pieces in shellac 


where a collet for 
such small work is 
unavailable. As far 
back as 40 years 
ago I have seen 
shellac used to hold 
slender work in the 
grinder and have 
since used it my- 
self to hold fine 
work in the grinder, 
lathe, and the 
shaper. So while 
the idea is not 
“new”, I still think 
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it will be new to the greater part of 


the present crop of mechanics. 


To explain how shellac is used to 
hold work in the machine, I will de- 


=. 























Drawing illustrating method of finishing small work by holding it 


n shellac. 


lamp and the center was filled with 
shellac. Then, with a pair of tweet 
ers, the work was held with the fin- 
ished end in the shellac while the 


























MODERN MACHINE SHOP 














November, 1934 


11 An Allis-Chalmers 


.|] Motor for Every Drive 


ill a exacting requirements of drives 
in metal-working plants are fully 


Pe met by Allis-Chalmers Motors. 
here 
1 18. They are available for any type of mounting— 


+ be- horizontal or vertical; flange type, direct connec- 








we ted; also as gearmotors for slow speed drives. 
an These motors can be furnished with electrical 
inish characteristics to meet the requirements of 


was special, as well as standard, applications. 


< be- 
Allis-Chalmers district offices in all principal 


rade, cities and many foreign countries are prepared 
and to assist in problems of motor application for 
out, standard or special drives. 


2d in 
ak ALLIS-CHALMERS MANUFACTURING CO. 
hol MILWAUKEE, WISCONSIN 
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lathe spindle was run at high speed. 
The V center trued up one end of the 
piece while the other end was trued 
by the aid of the tweezers. When the 
Shellac hardened, it held the work 
with sufficient grip so that the un- 
finished section could be finished. 

To remove the work, it was only 
necessary to heat the shellac. Where 
there are no small collets available, 
this method will serve for a variety 
of work and the same V center will 
do for pieces of varying sizes and 
diameters. However, heavy cuts can- 
not be taken, so the work should be 
roughened nearly to size before at- 
tempting to finish it by holding it in 
’ shellac. 





Automatic Gripper for 
the Crane 
By Pau. C. BrRuHL 


GRIPPING device that will en- 
able the crane operator to pick 
round bars, axles, and similar work 
from the floor without assistance is 
illustrated in the drawings herewith. 
Not only can he pick up the bars un- 
aided, but the device will hold the 
work securely during transportation. 
The gripper is suspended from the 
crane hook, as shown in the illustra- 


SWIVEL SHACKLE 
oer CRANE HOOK 


SPACERS 2° 0.2 z 
@ /8airs 1%" L0NG 
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tions, by a cable that is attached tp 
one end of the jaw A. This cabk 
passes through the eye of the toggle 
C, which is attached to the end of tf 

jaw B. The free end of the cable cap” 
ries a swivel shackle for attaching t # 


Fig. 2—Automatic Gripper Holding 6-In. Bar. 


the crane hook. To the jaw A is also 
attached a line that leads to the crane 
operator’s cab, where the free end is 
fastened within easy reach of the 
operator. By taking up the slack in 
this line as the gripper is lowered to 
the work, the jaws are opened. When 
the gripper is in the correct position, 
the line is me 
leased. As the 
hoisting operation 
begins and pull is 
exerted on the 
cable, the jaws df 
the gripper close 
about the work a8 
shown in Fig. 2 


The main parts 



































7” 
SPOTWEL D /N POSIT 


Fig. 1—Design of Automatic Gripper for Crane. 


1ON 


of the gripper are 
cut from 1-incl 
boiler plate by” 
means of a CUh” 
ting torch, and 
are held together 
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SELF-SEALED 


Out of their experience of more than 23 years, NORMA-HOFFMANN 
engineers — pioneers in the design of enclosed and self-protected bearings 
—have developed and patented a range of types which meets practically 
every bearing condition and which affords the mechanical world 


The Most Complete Line of 


SELF-PROTECTED BEARINGS 


in America 


The "GREASEAL" Series of Felt-Protected Ball Bearings—in the three types 
illustrated above—is marked by the following outstanding features which 
make for better performance and more lasting satisfaction:- thick, closely- 
fitting felts between removable plates forming an effective labyrinth 
against the recessed inner ring --- FELT SEAL REMOVABLE in its entirety 
for inspection, cleaning or renewal of grease - - - wide, solid inner and outer 
rings, with maximum contact on shaft and housing, make inserts in housing 
unnecessary and militate against slippage, looseness, and escape of lubric- 
ant past outer ring --- felt seal within confines of both rings and not ex- 
posed to injury---constructional characteristics assuring dimensional 
exactness and quiet running - - - grease capacity ample for long periods of 
service Eight other types of Self-Protected PRECISION Bear- 
ings are here pictured and indexed. Write for the complete Catalog. 
Let our engineers aid you in selection and application. 


NORMA-HOFFMANN BEARINGS CORPN. 
STAMFORD, CONN., U.S. A. 


YVUKRMA-HVFEMANK 
PRECUISIVN BEARINGS 


BALL, ROLLER AND THRUST 
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by bolts and spacers. No machining 
is necessary except the drilling of 
the holes for the bolts and a cer- 
tain amount of grinding on the con- 
tact surfaces. If made to the dimen- 
sions indicated in Fig. 1, the grip- 
per will carry a safe load of 2,000 
pounds. 





Simple Dividing Plate for 


Extreme Accuracy 
By Tep RuEB 
HE drawing illustrates the de- 
sign of a dividing plate which is 
not only simple of construction, but 
is also extremely accurate. Having 


found it difficult to obtain, at a nomi- 
nal price, a dividing plate with which 
the extreme accuracy required could 
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be obtained, the writer developed th 
plate shown in the illustration. 


This plate is used for accuray 
grinding on broaches and similar work 
It can be built by a competent tod. 
maker in approximately 30 hours, ani 
can be made to an accuracy of 0.000} 
in. from hole to hole. 

When building a plate of this typ, 
the first thing to determine is th 
pitch diameter. Having determing 
the pitch diameter and the number of 
divisions, the diameter of the bush. 
ings A may easily be figured by: 
method similar to that outlined 
the drawing. 

Extreme care must be exercised in 
the making of the bushings. They 
should be made from oil hardening 
non-shrink steel, machine reamed ani 


Drawing of Dividing Plate that is both Simple and Accurate 
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PITCH 2 (SX 3 /4/6) PRA 
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2.5% ./3053 = 326325 _ 
0/4. OF BUSHING: 
2X, 726925 = GS26S ve 
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FORMICA 
GEAR CUTTERS 
et Ono 


1-Birmingham Co., 
= Buffalo, N. Y. 
Slaysman & Company 
Baltimore, 
Harry A. Moore 
Bangor, Me. 
be Union Gear & Mch. Co. 
Boston, — Weds 
tlantic Gear orks 
= 3 Lier ed © 
Rawhide g. Co. 
ee chicago, x; 
tion Gear Company 
c eKorl “Gear C 
lerkle-Ko’ ear Co. 
of yy os 
o Gear Company 
ee Til. 
The Cincinnati Gear Co. 
Cincinnati, 
The Horsburgh & Scott Co. 
Cleveland, 
The Stahl Gear & ‘Machine 
Co., Cleveland, O. 


The Master Electric Co. 
Dayton, O. 
The Adams Company 
IF sarang ou: o 
The Ferguson Gear Co. 
Gastonia, N. C. 
Hartford Special Mchny. Co. 
Hartford, Conn. 


Beaty Machine Works 
Keokuk, Ia. 
The sanmating Gear Co. 


Milwaukee, S. 
Precision Machine Co. 
Milwaukee, Wis. 

E, A. Pynch Co, 
Minneapolis, Minn . 
Joaquin Alemany Lopez 
Havana, Cuba 
New Jersey Gear & pte. Co. 

Newark, 
J. Morrison ae 
a Lafayette St. 
New York City 
Sier-Bath, Inc. 
New York City, is Se 
EM. Smith Machine Co. 


the Bd Gear & Mch. Co. 
Philadelphia, Pa. 


Formica! 


ney Davis and Sons 
Philadelphia, Pa. 
The Pittsb : Machine & 
fyply Co., Pittsburgh, Pa. 
Standard aoe Co. 
Pit > urgh, Pa, 
oneymon & Son 
Yoaroner a &% 
ins Machine & Gear Co. 
Springfield, Mass 
Winfleld H. Smith, Inc. 
Springville, N. ¥, 
Lander Company 
us, N. Y¥. 
Charles E. Crofoot Gear 
(up'n, South Easton, Mass. 


rr echine Co. 


machines. 


ear Works 
tts Gs ag & Tool 
ear 
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FORMICA GEARS! 


.. you need replacement gears, try 


They are quiet; they are 
elastic enough to save the machines; they 
improve working conditions. 


Machinery manufacturers find that they 
provide a good sales point—make machin- 
ery easier to sell. 


Nobody likes noisy 


Any of the gear cutters named can give you 
service on your Formica gear requirements. 


THE FORMICA INSULATION COMPANY 


4632 Spring Grove Avenue, Cincinnati, Ohio. 
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hand reamed to a stop on the reamer 
before hardening. The hole is lapped 
after hardening. The bushings are 
rough ground to approximately 
0.0003-0.0005 in. over the finished di- 
mension, then they are finish ground 
and lapped. Grinding must be done 
on the taper arbor to insure concen- 
tricity. 

The shoulder disc B should be made 
from tool steel, hardened and ground 
all over. The hub diameter must be 
held accurately to the dimensions in- 
dicated. Cover cup C may be made 
from machine steel, not hardened. It 
is bored to allow 0.001 in. press fit 
over the bushings assembled on the 
hub of disc B. Holes in the cover 
plate should have clearance for the 
index pin D. 





Stenciling with the Screw 
Machine 
By D. A. RoGErRs 


NE of the interesting jobs that 

came our way recently was that 
of making tools for making some 
paper weights. The paper weights 
were to be made from hexagon bar 
stock, and each piece was to be 
knurled at one end and the words 
“University of Minnesota, College of 
Engineering” were to be stenciled into 
it at a point near the center. The 
job was to be done in a Cleveland 
automatic screw machine. 

The tool combination indicated as 
A in the illustration was made to per- 
form the forming and cutting off op- 
erations, and the knurling and sten- 
ciling was done with the roller tool B. 
The knurling tool C was of the same 
diameter as the stenciling tool D, 
and the diameter of the combined tool 
was the same as that of the work- 
piece E. 

The cutting off of the finished piece 
and the forming of the following 
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piece were performed by the too] 


located in the rear tool post, then th 


knurling and_ stenciling  operatioy 


were performed by the tool B, whic 
was held in the front tool post. Ty 


Le—A 





SP/NDLE NOSE 
— 






ASIII 








Tools for forming, knurling, stenciling, 
cutting off a piece made from bar stock. 


machine was so timed as to allow th 
stenciling tool to rotate six or eigit 
times, the knurling tool acting a 
sort of geared drive for the stent 
ing tool. 





A Simple, But Efficient, 
Shearing Die 
By CHARLES H. WILLEY 


UE to a change in the desig 

of one of our products, a “lock 
head” screw was specified where 
standard %-inch round head machitt 
screw had previously been used. Thi 
locking feature consisted ¢f nothing 
more than a flat on one side of th 
screwhead, but it meant that we we 
confronted with the task of salvagil 
a large quantity of standard screws? 
make them available for use in 
new design. The salvaging prot 
entailed shearing off one side of # 
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COMPRESSIVE 
STRENGTH - 260,000 Ibs./sq. in. 


COEFFICIENT OF 


EXPANSION-= 0.0000045 per °C. 


DENSITY= 2.52 grams per cu. cm. 
(lighter than aluminum). 


OXIDATION = but little affected 
up to 1000°C (diamond burns com- 
oletely at this temperature). 


USES 


In powdered form NORBIDE (Norton 
Boron Carbide) is an extremely hard 
abrasive and is used for lapping the 
cemented carbides and for other jobs 
where diamond dust has been neces- 
sary. Metallurgically, it has possi- 
bilities as an economical source of 
boron. 


In molded form NORBIDE (Norton 
Boron Carbide) is extremely resistant 
to abrasion and is used where an ex- 
ceptionally hard, smooth material is 
required. As a lining for pressure 
blasting nozzles, for example, it shows 
a thousand times the life of ordinary 
nozzles. Other outstanding uses range 
from thread guides for the rayon in- 
dustry to extrusion dies for graphite, 
stadlala, and other materials of an 
abrasive nature. 


We'll be glad to discuss its possibilities 
with you. 


Worcester, Mass. 


Catbide—an exclusive Norton product. 
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Crushed and sized to flours as fine 
Frame t:1010B) (@) 4:10) al let ae 
used for grinding and lapping the 


cemented carbides. 


ol Rege OD 


NORTON BORON CARBIDE 
is self-binding. At tons of pressure 
and thousands of degrees of heat it 
is Formed into a wide variety of 
molded articles—products exceeded 


in hardness only by the diamond. 


y } NORTON COMPANY 
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ting Wheels, Pulpstones. a Ware: Refractories; Porous Plates 


iasive Papers and Cloths. Norton Pike Sharpening Specialties. 
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head of each screw as shown in 
Fig. 1 of the illustration. 

The job was done very satisfac- 
torily with the tool shown in Fig. 2. 
The tool is shown in action in Fig. 








Fig. 3 | 


Tools for shearing one side of head of 
machine screw. 

8. The lip of the punch acts as a 
guide to insure correct alignment of 
the tools so that the two cutting edges 
will meet evenly. The tool is set so 
that the cutting edges just meet at 
the end of the stroke, and the action 
consists of pinching rather than 
shearing. However, the scréw is left 
with a flat, square side, and with no 
injury to the threads. 

The tool is simple and inexpensive, 
and undoubtedly it could be applied 
to other simple jobs. 





Celluloid Templets 


By Wm. C. BETz 


EMPLETS made of white opaque 
celluloid will be found useful for 
laying out small quantities of pieces, 
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for drilling or laying out cam shapes 
or other contour work, and so on, 
The celluloid should be approximately 
¥% inch thick, and it is available jn 
sheets of almost any size up to 36 
inches square. 

The celluloid has the advantage 
that it is easy to cut to shape with a 
knife or other sharp tool. Where 
circular templets are required, the 
material can be cut with a small sharp 
knife blade made from drill rod and 
held in the chuck of a trammel leg, 
as shown in the illustration. In cut- 
ting the material, it is not necessary 
to cut clear through; cutting half way 
is sufficient as the celluloid may then 
be broken by bending it at the cut. 


The celluloid may readily be laid 
out with a scriber or dividers as the 
lines will show up clearly on the 
white surface. If it is desired to drill 
holes from the templet, small metal 
bushings with shoulders may be used. 

Templets made from celluloid can 
be made at much less cost than metal 
templets, as the celluloid can be laid 
out and finished to shape much quick- 
er and easier. It is also a fine mate- 











Blade for use with trammel for cutting 
celluloid templet 


rial for use in making stencils, as it 
is both tough and flexible, and de- 
signs can readily be cut in it. 





Mention MODERN MACHINE SHOP 
when writing to advertisers. Your co- 
operation will be appreciated both by 
the advertiser and this magazine. 
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Free 
To You 


64 stock sizes of Buckeye Bronze Bushings 
are listed with complete dimensions and 
prices in the new stock list “G.’’ Write for 
is data as well as the New Electric Motor 
Bearing list. These folders will be sent with- 


out obligation. 


Buckeye Brass & Mfg. Co. 
6410 Hawthorne Ave., Cleveland, Ohlo 
Warehouse Distributors 
R. R. STREET & CO., INC. 


561 W. Monroe St. Chicago, Ill. 
ATLAS BRASS FOUNDRY, INC. 
1901 Santa Fe Ave. Los Angeles, Cal. 
K-B DISTRIBUTING CO. 
562 W. 52nd &. New York, N. Y. 
CUTTER, WOOD & SANDERSON CO. 
222 Third St. Cambridge, Mass. 











Mark It--QUICKLY 
No Stray Numbers to Get Lost 
Numbers in 
PerfectAlignment 
| to 8 Wheels 
Shank for Hand 
Stamping or for 
Press. 
Latest hardening 
and = engraving 
methods _ insure 
long wear and 
clean sharp uni- 

form letters. 
Send for Circular 
and Prices. 


Numberall 
Stamp & Tool Co. 
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Over the Editor’s Desk 





LANNING is the order of the day. 

Industry is now planning for its 
future through the codes, and regard- 
less of any changes that may occur 
in connection with the National ad- 
ministration or its policies, the codes 
will undoubtedly become permanent. 
It follows that with a minimum wage 
and a limit on the number of hours 
that a plant can operate, the wide- 
awake manager must plan his pro- 
duction and his equipment accordingly. 
It is becoming increasingly difficult 
for a manufacturer to operate in a 
haphazard fashion, figuring that lower 
wages and overtime will make possible 
a low selling price that will attract 
business. The high cost of operating 
with obsolete equipment and methods 
will become more and more apparent, 
and perhaps it is just as well so. 

A firm manufacturing printing 
presses in an Eastern city decided to 
leave the cramped quarters in which 
it had existed for many years and 
move into a plant, then available, 
which was admirably suited for the 
purpose and which afforded room for 
expansion. In freeing themselves of 
the old buildings, the management 
decided to free themselves of the 
antiquated equipment and methods 
also. Consequently two-thirds of the 
machinery was replaced with modern 
equipment. According to a_ state- 
ment by the works manager, the plant 
is now producing more with 1598 
machines that it formerly was able 
to produce with 2408 machines. 

Obviously, care was exercised in 
the selection of the new machines. 
Identical machines were purchased for 
operations of the same general nature. 
Power applications, speeds, feeds, 
tools, and appliances were stand- 
ardized. This policy permitted the 
setting of uniform standards of ac- 
complishment and eliminated many of 


the variables which previously had 
been responsible for loss of production, 

A Methods Division was established, 
and through this division the best 
experience and knowledge of the en- 
tire force is drawn upon in planning 
the operations on the various parts, 
When new parts are in process of de- 
sign, the designing engineers work 
very closely with the tool engineering 
department to the end not only that 
the work may be expedited by the 
use of jigs, fixtures, and special tools 
which shall be both as efficient and as 
simple as possible, but also that these 
tools may be available as soon as the 
parts are received in the shop. Such 
equipment makes it possible to utilize 
all the advantages of the most recent 
developments in cutting tools, made 
available by the increased power, 
rigidity, and speeds of the new 
machines. 

The contrast in the time required to 
produce the product, as between the 
old and new methods, is said by the 
works manager to be unbelievable. In 
some cases, as in the machining of 
large, heavy parts, the time required 
by the present method is less than 23 
per cent of the former time, and full 
credit is given by the management to 
the new procedures, appliances, and 
machines. 

The experience described above 
could be duplicated in many shops in 
this country. Modernization is going 
to become increasingly important, and 
the first step toward modernization is 
an open mind on the matter of equip- 
ment and methods. The plant owner 
or manager who has come to believe 
that his is the only business of its 
kind in existence and that it is 
immune to that form of industrial 
tuberculosis known as_ obsolescence 
will wake up some day to find that 
his business is gasping its last gasp. 











Nover 














November, 1934 


MODERN MACHINE SHOP AG 








Hot - Rolled Stock? 
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You can profit from the economy of using 
hot-rolled stock if oe screw machines are 

equipped with SUTTON COMPENSATING 
COLLETS. Pads of these master-type collets 
are self-adjusting and conform to inequalities 
of hot-rolled stock without any decrease of 
gripping power. The pads also have the 
exclusive SUTTON feature of SUR-GRIP 
DIAMOND SERRATIONS. 


SUTTON TOOL COMPANY 
2842 W. Grand Blvd., Detroit, Mich. 
Send for Catalog No. 11 showing full Sutton 


line of screw machine —— collets, 
fingers, masters, pads, e 











The RIGHT SAW 
for CUTTING METAL 





Years of experience in saw manufacturing 
PLUS modern, up-to-date manufacturing 
and hardening methods enable us to pro- 
duce and recommend better saws for your 
problems. Circle “‘R’ Saws are made in 
both high speed and carbon steel, from 
4” to 10” in diameter. 


Send For Catalog 
Circular Tool Co., Inc. 


767 ALLENS AVE. 
PROVIDENCE, R. I. 
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Good tools shorten set-up 
time and speed up assembly. 
They reduce spoilage and 
keep production moving 
smoothly. 


Brown & Sharpe Tools have 
proven their advantages in 
thousands of shops. They 
are always a reliable choice. 
Catalog sent on _ request. 
Brown & Sharpe Mfg. Co., 
Providence, R. I., U. S. A. 


Brown x STAT 


“Worlds Statdard of 


lecuracy 
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€ NEW SHOP EQUIPMENT 
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Van Norman No. 12 Miller 


A number of advanced features, de- 
signed for modern tool room and pat- 
tern shop conditions, have been incor- 
porated in the design of the No. 12 
miller which has been announced by 
the Van Norman Machine Tool Com- 
Springfield, Mass. The machine 





Van Norman No. 12 Miller 


retains the adjustable cutter head and 
movable ram typical of all Van Norman 
Millers. The cutter head is adjustable 
not only for horizontal and_ vertical 
milling, but also for angular settings 
over a 90-degree range. With the sub- 
head attached to the face of the main 
head, almost any angular surface can 
be obtained through the full travel of 
the table, using a standard right 
angle cutter. 

The saddle and table of the 
machine are considerably heavier 
than former Van Norman Milles 
of corresponding range. The knee 
is a box type and other parts have 
been stiffened to give the No. 12 
greater rigidity than in previous 
machines of the same size, allow- 
ing it to handle heavier work and 
at higher speeds. 


All cutter head drive gears are 
contained within the ram, the ram 
and the cutter head making up 
one complete unit having no drive 
connection with the rest of the 
machine. Anti-friction bearings 
are used throughout the machine, 
The standard cutter speeds range 
from 70 to 1465 r.p.m., and higher 
speeds can be obtained if desired. 


A motor is mounted on the top 
of the ram and the drive from the 
motor to the cutter head drive 
gears is by a heavy vee belt. A 
separate motor mounted at the 
back of the machine below the 
feed gear box serves for the table 
feed. 





Lester Fully Hydraulic High 
Speed Die Casting 
Machine 


A fully hydraulic high speed die 
casting machine, to be known 4 
the No. H-HP-1, has been ai- 
nounced by the Lester Engineering 
Company, 278 Rockefeller Bldg. 
Cleveland, Ohio. The machine 1s 
fully hydraulic and self-contained, 
reducing the installation and 
maintenance cost to the minimum. 
The pressure necessary to inject the 
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into the die is created hydrauli- 
ally, thus eliminating necessity for a 


urce of compressed air. 


Lester Fully Hydraulic High Speed Die Casting Machine 


mchanism operates with t 
Ml effectiveness which is 


It is stated by 


manufacturer that the hydraulic 


he smoothness 
characteristic 


# most modern hydraulic mechanisms. 

High productive speed is obtained by 
mans of a fast moving hydraulic tog- 
le mechanism for die movement. This 


ce is positive acting, 
fe locking pressure of 
wer can be utilized in 


developing a 
35 tons. This 
pulling large 


mes. In conjunction with this die 


mechanism, is 


an automatic 


Inger control which eliminates all 


st time between the v 
the cycle of operation. 


arious phases 


Since the metal to be cast is in- 
wed into the die by the solid dis- 
aement method, the quality of the 
shed part, in respect to solidity and 


iiace finish, 


is the best obtainable. 


He injecting device is so constructed 
to function properly for the life of 


ue vital parts. Wear 


between the 


infer and metal cylinder is automa- 
ually taken up and metal pressure is 
ys maintained. Automatic plunger 


mutrol leads to uniformi 


ty of results, 


timinating the’ human element. 
The operation of the No. H-HP-1 ma- 


une is controlled by a 
ling the lever out will 


single lever. 
close the die 


Wtaulically. As soon as the die is 
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completely closed and locked, the 
plunger will operate, forcing the metal 
into the die. The plunger will remain 
down holding pressure on the metal for as 
long a period of time 
as may be required for 
the part being cast. 
There is an easily ac- 
cessible adjustment 
which makes it possi- 
ble to vary this time 
delay accurately. The 
plunger will then re- 
turn to its original 
position by pushing 
the operating lever 
back and the dies will 
again be opened. 


Following are speci- 
fications of the No. 
H-HP-1 machine: Die 
opens 5 in.; -Max. Die 
Height, 12 in.; Min. 
Die Height, 4 in; 
Clearance between 
bars, 12x10 in.; Metal 
pot capacity (Zinc), 
300 lbs.; Locking pres- 
sure on die, 35 tons; 
Machine weight, 3900 
: lbs.; Plunger capacity 
(Zinc), 5 Ibs., Max. Speed (Operations 
per hr.), 600. 





Delta Sensitive ‘“Slo-Speed” 
Drill Presses 


The Delta Manufacturing Company, 
of Milwaukee, Wis., has placed on the 
market a new line of sensitive drill 


presses of slower speed range than 
their standard line. The standard line 
was built with a wide range of speeds, 
to adapt it for both metal drilling and 
for a number of operations in wood- 
working. The success of this line led 
to a demand for drill presses of a lower 
speed range, adaptable for general tool- 
room and machine-shop work, and the 
new 14-inch “Slo-Speed” drill presses 
are the result. 


The machines are built in floor-type, 
bench-type and double-spindle models, 
and equipped either with the company’s 
“Delta-Grip” chuck, '%-inch capacity 
Jacobs chucks, or with No. 1 Morse 
taper spindles. They have double seal 
New Departure ball bearings through- 
out, free-floating spindle. 10x10-inch 
tilting, slotted tables, heavy steel col- 
umns, graduated quills with adjustable 
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Delta Sensitive ‘“‘Slo-Speed”’ Drill Presses 


depth pointer, positive depth stop and 
several other unique features. Speeds 
are 390, 745, 1280 and 2050 r.p.m. 


The floor type has a heavy round 
cast base; the bench type a cast and 
surfaced table-type base, and _ the 
double-spindle model a 24x34-inch base 
with 1614x28-inch plain table top, and 
1%-inch drain troughs all around, 
drilled and tapped for drain piping. 
Production type tables are also avail- 
able for the floor and bench single- 
spindle models. Spindle travel on all 
models is 4 inches and the machine 
will drill to the center of a 14-inch 
circle. 

High-speed models are also available 
with speeds up to 10,000 r.pm., for 
small-hole drilling, and all models can 
be equipped with precision tapping at- 
tachments. 





Federal Presses Equipped With 
Timken Roller Bearings 

The Federal Press Co., Elkhart, Ind., 

has placed on the market an improved 

line of Federal presses equipped with 

Timken Roller Bearings in the flywheel 

of all flywheel type presses and Timken 
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roller bearings in the back shaft hp 
ings of all back geared presses, fy 
application of Timken roller bear 
is claimed by the Federal Press (opi 
pany to be an important developmeml 
in modern punch press design. The jy 
of Timken roller bearings in the fy 
wheel eliminates to a large extent th 
wear caused by the running of tip amon 
heavy wheel during the rest periods ili, ¢ 
the press, lengthening the life of tyr 
press and eliminating a large proportig 
of clutch trouble. It is also stated } 
the designer that replacement cost 4 
bearings is reduced to the minimy 
and necessity for turning down t 
crank shaft at the flywheel bearings 
eliminated. 


The new Federal presses also hay 
many other improvements such as im 
proved clamping device on the pitm 
for holding the adjustment of the m 
adjusting screw, new style upper knock 
out brackets simplifying adjustme 
and also a new method of locking th 
ball cap in place. The new method o 





Federal Presses Equipped With Timken iso, ; 
Roller Bearings 
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Have No Economical Substitute 


amonds and diamond tools will give you 
iming, economical service IF they are (1) of 
er quality, (2) properly set, (3) not abused. 
Valuable 

D A ko A. 


Gage, as 
illustrated 
hel 





when your 
diamonds 


circular, 

prices & 
Dykon 
Gage 


LK. SMIT & SONS, Inc. 














HIGH SPEED, BALL BEARING 


TAPPING ATTACHMENTS 


Tap Perfect Holes at Speeds up 
to 3000 R.P.M.—Reverse at 6000. 


Smoother, More 
Sensitive 
COMPACT 


Double-Cone, Long Life, 
Cork Faced, Friction 
Clutch 


Three Sizes with yo ge 
up to %” in Steel. 
Also other Styles and 
Sizes 
Write for Literature and Prices. 


NCUNIER SAFETY CHUCK CO. 


Timke BNS0. CLINTON ST. -:- CHICAGO, ILL. 


Customer in. 
Trouble 
Calling from 
Philadelphia 


It was 12:30 noon—customer wanted 
set (taper plug and bottom) 1 5/16”— 

7 N. S. taps—these are a “not listed” 
size and must be made to order. 

His machines were waiting—could we 
help him? 

We could. We would deliver the taps 
to the post office that same night and 
he would have them in Philadelphia 
the next morning. Unbelievable? — 
perhaps —. But all Bath taps are 
“ground from the solid after harden- 
ing.” This means that special rush 
orders can be turned out 24 hours 
sooner because Bath always keeps a 
supply of hardened blanks on hand 
which can quickly be ground to any 
thread or O. D. requirement. 


John Bath & Co., Inc. 


WORCESTER, MASS. 
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locking the ball cap in place eliminates 
the possibility of throwing the cap off 
center. The nut or cap is threaded type 
that screws down on the ball end of 
the ram adjusting screw and the new 
locking device is so constructed as to 
keep the nut central so that when it 
becomes necessary to adjust the nut 
for wear the nut is not out of round. 





Chambersburg Model J Board 
Drop Hammer 
The Model J board drop hammer, 


which has just been announced by 
Chambersburg Engineering Company of 
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Chambersburg Model J Board Drop Hammer 


Chambersburg, Pa., incorporates a num- 
ber of new features, chief of which is 
the use of a Nickel Molybdenum alloy 
for frames and anvil. This alloy, named 
Cecolloy, is made in Chambersburg’s re- 
designed air furnaces and shows similar 
damping properties to ordinary cast 
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iron, but with a tensile strength j—— 
excess of 50,000 lbs. 

A number of refinements have 
incorporated in the design of the Mo 
J machine, among which is an extrem, 
ly simple motor-driven head, consistjy 
of only two main sections, which 
the eccentrics, rolls and driving 
anism, with a cap to close the 
box. The driving mechanism itself j 
practically a spur geared reducer, wi 





gears being of heavy pitch with 
face. Bearings are heavy duty Hya 
roller bearings. The motor is rigid) 
connected to the head and coupled’ t 
the driving mechanism by a fiexibl 
$1. 
8 





coupling. 

The anvil (a Cecolloy casting) has ; 
ratio of 20-to-1 to failing weight an 
secures and maintains alignment b 
non-twisting, non-rocking frame-to-an “™ c 
vil connections and by the patente % min 
Chambersburg cross-guided joint, Th strong. 
frames are heavy, rigid, non-rockin At 
members of Cecolloy with integrall 
cast guides, the Vees being much longe! P 
and widely spaced to combat ar D 
twisting tendency. 

The front rod is closer to the trarR, KRE 
and is protected from vibration by 
steel-armored rubber bushing at the \ ae Wi 
and by a wide-faced steel shoe pt! —= 
heavy padding at the bottom. A Mp), 
giving universal and quicker adjt)2 
ment, replaces the usual notched re" ‘mues 
for adjusting the releasing lever pt arr 
tion. Greater speed, more accurate fo.) 
ings, less down time and lower costs a! 
claimed for this hammer. 


















K & T Cam Milling Attachment 


Kearney & Trecker Corporation, 
waukee, Wisconsin has developed & Ga 
Milling Slide for use with its Model” 
Universal milling machines. The 
in combination with the dividing 28 
and tailstock furnished with the i 
chine, converts the standard mil 
machine into a highly efficient and} 
curate cam miller. The unit consists ¢ 
a special slide and base, and @ Toll 
bracket. 

Power drive for the head is obtaing 
from the spiral change gear unit 0 
the end of the table. The slide mov 
ment is provided by pressure of t 
roller following the contour of the m: 
ter cam. A weight attached to the sliq 
holds the roller firmly against the fa 
of the master cam. 

The slide is arranged so the dividi 
head spindle may be set parallel wit 
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2 ie Alway. 
o es DIAMONDS ‘siz. 
nsistiy 
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cer, thi ANGLE TOOL 
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rigid) 
ipied WHEEL DRESSING 


led 
flexib! will bring you this Auto- 
| 00 matic Stop ... the most eco- 
) has: Uae nomical stop for blanking 
ght an ds. SAVES 75% of your automatic stop 
aoc, tt Can be fitted to any blanking die in 
vatente minutes. Conventional design .. . 
it. Th strong... simple. Send your order today. 
‘rockin Automatic Stop $1.00 each 


in Primary Stop $0.30 each 


at aL) iscount 15% d lots i i 
a one Mendes Cutting Factories, Inc. 


e tran, KRASBERG & SONS MFG. CO. DIAMONDS AND DIAMOND TOOLS 


n by 6506 _Fifth A » New York, N. Y. 
r aU WOLFRAM ST., CHICAGO, ILL. Rep.: Milwaukee, Indianapolis, Cincinnati, 





FOLDER 
M 
ON REQUEST 





REDUCE 
GRINDING 
costs 




















the i 
oe pH’ Ittsburgh, Baltimore 
A tp} _ 


adjt | 


«= artied In Stock For Immediate Shipment 
tte fo. LY 
FULL line of ad- 


osts al 

justable reamers— 
machine, hand, shell with 
taper hole, shell with 
straight hole, straight or 
left-hand spiral blades, in 
wide range of sizes. When 
ou need a reamer in a 
licks call on McCrosky- 
SUPER stocks. Be sure 
your catalog file has a 
copy of Bulletin 14-A for 
ready reference. Your re- 
quest will bring a copy by 
return mail. 


McCROSKY TOOL CORP. 
MEADVILLE, PA. 


(Crosky-SUPER Adjustable Reamers 
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or at right angles to, the machine 
spindle. The dividing head spindle is 
set at right angles to the machine 
spindle for milling barrel cams, and 
parallel for milling face and peripheral 
cams. A right angle drive bracket is 





K & T. Cam Milling Attachment with spindle 
set parallel to machine spindle for milling 
face and peripheral cams. 


used to carry the drive from the spiral 
change gear unit to the head when it 
is set parallel to the machine spindle. 

One of the features of the attach- 
ment is that in many cases one finished 
cam can be used as the master cam 
for cutting duplicates. If ten cams of a 
certain kind are all that will ever be 
used, the cost of making a master cam 
can be saved by using the first cam 
as a master and cutting nine more. No 
longer is it necessary to make a special 
cam to be used as a master. However, 
if duplicate cams are to be cut from 
time to time, it is advisable to make 
a master cam. 

The setup for milling duplicate cams 
with this attachment is as follows: The 
attachment is placed on the milling 
machine table, the dividing head is 
placed on the slide and the shaft con- 
nected to the spiral drive unit for 
power drive. The master cam and blank 
are mounted on an arbor which is 
placed in the dividing head spindle. A 
roller suitable for the job is placed in 
the bracket and the proper cutter in 
the spindle. The slide is then adjusted 
so the roller is parallel to, and in the 
same plane with, the cutter. The feed 
and speed are selected and the job is 
ready to run. 

The slide, when used on a No. 2 ma- 
chine, will accommodate cams up to 
10 inches in diameter and 5 inches of 
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Nover 
travel. Maximum distance betwee 
centers is 12 inches. The attachmey 
complete weighs 325 pounds. 





Ex-Cell-O High Speed 
Milling Head 


Ex-Cell-O Aircraft & Tool Corpo 
tion, 1220 Oakman Blvd., Detroit, Mich 
announces a high speed milling } 
that is adapted for use on _ horizont 
boring mills and milling machines, 
provide the higher range of pee 
which is required for the smaller gi 
of end mills and drills. 

The illustration Fig. 1 shows an & 
Cell-O high speed milling head i 
stalled on a horizontal boring mill 
Fig. 2 shows a close-up view of 
head only. The driving shank of 
head is furnished with a No. 5 Mor 
taper which makes it adaptable for 1 
in all boring mills and milling m 
chine spindles. The spindle in the hig 
speed head is furnished with a No, 
Morse taper which represents the mo 
popular size for end mills, drills, chuck 
and so on. 

The step-up ratio of the head is fot 
to one over the spindle speed of ti 
machine. The unit is designed for 


WH 
110 F 










Fig. 1—Ex-Cell-O High Speed Milling Hi 
in spindle of horizontal boring m 


top speed of 1500 r.p.m. on the @ 
speed milling spindle and has a & 
mum capacity of 1 inch diameter 
mills and 1 inch diameter drill 
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betwe 
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No. 28 FOOT 
PRESS 


Do not mis- 
construe this 
machine 
with the 
ordinary 
Kick Press. 
’s different. 
Also manu- 
facturers of 
Ball Bearing 
Punches, 
Shears, 
Angle Iron 
Machinery, 
Brakes, 
Punches 
and Dies of 
Pall descrip- 
tion. 


Write for Bulletins 


WHITNEY METAL TOOL CO. 
110 Forbes St. Rockford, Ill. 











AV f 
“L QA#t AMES 
‘DUAL-USE” BENCH LATHE 


‘Because of its special design, I can use this 
bench lathe to make interchangeable parts 
the very finest tool and instrument work. 


ff ‘ere's what lets me do it, easily... .” 
1, Cast iron bed machined all over 


2. Very a oes 
tailstock centers — 
3. Straight b gs for hardened spindl it 
adjustments for side play and end thrust 
4, Ball-bearing spindle end thrust 
Why be content with less when you can have an Ames? 
bluecatalog with complete facts. Address Department MM. 


hd 96"—Chuck capacity 8/8” 1"s 4 
Kainum distance between centers 21” rai asin eae 


t of headstock and 








.C. AMES COMPANY 
WALTHAM, MASS. 





BUILT FOR... 
. .» PRODUCTION 


Production 
Drill 


and accurate 
to an extreme 
—with a 
long-life, 
built-in ac 
curacy — it’s 
rigid because 
of the extra heavy construction. The 
head is equipped with double row 
ball bearings at top of spindle as well 
as two additional sets, thus assuring 
accuracy, rigidity and smoothness of 
operation. Runs smoothly at speeds 
to 10,000 r.p.m. 
New from spindle to base—this husky, 
well-designed tool sells at a price 
which competes with many inferior 
tools now on the market. 
Floor and Bench Types described in 
Bulletin 2951. Write NOW for this 
bulletin and prices. 


BUFFALO FORGE COMPANY 
388 BROADWAY, BUFFALO, N. Y. 


In Canada: 
Canadian Blower & Forge Co., Ltd., 
Kitchener, Ont. 
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steel. The body of the milling head 
and the driving shank are of one-piece 
construction. The high speed spindle 
is mounted in the body of the milling 
head by means of precision tapered 
roller bearings, providing maximum ac- 
curacy and rigidity to handle the end 


Fig. 2—Ex-Cell-O High Speed Milling Head 


thrust when drilling, and side and end 
thrust when milling. The planet idler 
gears are mounted on hardened pins 
by means of roller bearings. These pins 
are securely anchored on both sides of 


the idler gears. A light grade of trans- 
mission grease such as used in multiple 
drill heads is used in this head to pro- 
vide adequate lubrication for all bear- 
ings and gears. 

A boss is provided on the outside 
diameter of the milling head, as shown 
in Fig. 2, supporting a torque bar 
which engages with another bar mounted 
on the column of the machine parallel 
to the axis of the machine spindle. The 
torque bar attached to the head and 
the clamp for mounting the parallel bar 
are furnished with the head. The 
parallel bar is provided by the customer 
to meet the requirements of the in- 
dividual job. 

A knockout pin for drifting the end 
mills and other tools from the high 
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speed spindle extends through 4% 
driving shank so that the tools can » 
easily removed without removing thy 
milling head from the machine sping 





Dumore Type K3-M Motor Wi 
Built-In Speed Reducer 


The Dumore Company, 28 16th § 
Racine, Wis., announces a motor y 
built-in speed reducer, to be known 
the Type K3-M. This equipment con 
prises a Dumore 1/7 H. P. mot 
equipped with a sturdy single gear 
duction unit, capable of carrying ty 
full power of the motor. The motor 
of the universal type, operating 
either direct or alternating current, 

Three gear ratios can be supplicil 
from stock—5:1, 1414:1, and 34:1, ging 
ing shaft speeds of 1300, 448 and if 
r.p.m., respecively. The grease tp 
gear housing forms an integral part @ 


a 


Dumore Type K3-M Motor With Built-h 
Speed Reducer 


the motor frame. The illustration sho 
the standard mounting, but when 

quired, the gear unit can be position 
on the motor case so that the g 
shaft projects at any desired angle ! 
relation to the base. It is, however, 3 





FORM 





AOE EOE AEE LEAL BOL RIS 


RE EFFICIENT WHEEL TRUEING 


The flexibility, ease of adjustment, and resultant long diamond lit 
make the NEW TRUCO DRESSER an exceptionally well-liked 


13931 Oakland AM 


Wheel Trueing Tool Co. Inc.'22%, cir" mics 
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SQUAR-IT 
CLAMPING BLOCKS 


Small Size, 24%” Capacity 
Large Size, 414’ Capacity 


HUNDREDS OF THESE NEW FIXTURES NOW IN 
USE THROUGHOUT THE UNITED STATES 


HIS block will hold various shapes and 

eliminate many special jigs. It can be 

used to advantage on the shaper, grinder, 

i lathe, milling machine, engraving machine 

and for quick squaring and clamping, laying 
out work, etc. 

Write for descriptive circular and prices 


MATIONAL TOOL & MACHINE CO. 


41 So. Water St., Rochester, N. Y. 











CYLINDRICAL 
SUB - PRESSES 


Are espe- 
tially desirable 
for producing 
tkan ut, 
trate parts 
with compound 
ties, For after 
»erations,swag- 
ing, piercing, 
timming, etc., 
overhang 


ARCH TYPE 


Waltham Machine Works 


WALTHAM, MASS. 
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BLANCHARD 
PULSOLATOR 


AUTOMATIC OIL LUBRICA- 
TION SYSTEM FOR 
INDUSTRIAL MACHINERY 


PUMPING UNIT 


AUTOMATIC 


Starts and Stops With The Machine 

Feeds Bearings At Determined Intervals 

Individually Measures Oil For Each 
Bearing 


RELIABLE 


Oil Feed Always Visible At The Bear- 
ings 

Flushing Lever Constantly Shows “All 
Is Well’ 


Fresh Oil Regularly Applied to Bear- 
ings in Motion. 
ECONOMICAL 


One Pumping Unit Can Supply 100 
Bearings 

Oil Measured As Low As One Drop 
An Hour 

Single Loop Circulating Line Requires 
Minimum Piping 


Write for Bulletin B-5. 


RIVETT LATHE AND 
GRINDER CORP. 


Faneuil, Brighton, Mass., U. 8. A. 
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ways at right angles to the armature 
shaft. 

The gear unit is fitted with a single 
ball thrust bearing to take the thrust 
of the worm. The reverse direction of 
rotation can be taken care of by fitting 
the motor with a ball thrust bearing 
at the end opposite the gear unit. 

The motor has a forced air ventilat- 
ing system making it suitable for con- 
tinuous duty. Complete with gear unit, 
the motor weighs only 742 pounds. 





“Logan” All-Steel Electric Welded 
Hydraulic Forcing Press 


A new line of all-steel electric welded 
hydraulic forcing and broaching presses, 
in sizes from % ton to 50 ton capacity, 
has been brought out by the Logansport 
Machine Company, Logansport, Ind. The 
small presses up to 5 ton capacity can 
be furnished for bench mounting. 


The oil reservoir for the hydraulic cir- 
cuit is in the column of the press. The 
oil pump, valves, etc. are mounted on a 
panel attached to the column and are 
within the oil reservoir. The pump is 
chain driven by a motor mounted on top 








GENESEE ADJUSTABLE 
HOLLOW MILLS 


Are Cutting Costs Everywhere 
SEVEN DIFFERENT STYLES 


Have Genesee cut your costs. We de- 
sign and manufacture hundreds of spe- 
cial and multiple operation preduction 
tools. Send samples or blueprints now. 
Write for catalogue. 


GENESEE MFG. CO., Inc. 


141 No. Water St., Rochester, N. Y. 
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of the column of the machine. 

The hydraulic control valve is foot ¢ 
hand operated. When the operator steps 
on the foot pedal or pulls down the han; 
lever the ram makes its down tray 
Automatic or manual reverse of ram j 
provided. Reverse of the ram can be mag 
at any point of down stroke. When th 









ROT 


at 































“Logan” All-Steel Electric Welded Hydraulic 
Forcing Press 


ram reaches top position the pump by- 
passes and does not work against pressure. 


A stop rod is arranged on the side of 
the press with adjustable stops for regu- 
lating length of down travel and stop 
position of the ram at top of stroke. 
Coolant pump and pan can be provided 
for the press when used for broaching 
operations. Tables of various heights and 
designs can be furnished to suit special 
requirements. Hydraulic or air operated 
work holding fixtures will be designed 
to suit the job and furnished with 
press when desired. 
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ROTARY @9 FILES 










They Cut Faster —Last Longe 
ford Hand Cut Rotary Files are made 
of High Speed Steel. 


M. A. FORD MFG. CO. 


{08 Harrison Davenport, lowa 


BALANCE YOUR FANS 
Faster and More Accurately 




















|ur-EFF] Balancer 


Will balance fans as small as 3” dia. 
and as light as a few ounces. Also 
used for clutches, flywheels, pulleys, 
grinding wheels, auto-wheels, etc. 
Simplest balancer built, takes any size 
or shape without set-up change. A 
drill press hand can operate it. Very 
fast. Send your blue prints for com- 
plete details. 


TAYLOR MFG. CORP. 
2332 W. Clybourn St., Milwaukee, Wis. 














raulic 









HIS gauge is equipped with two dial indicators— 
one graduated .001” and the other, .0001”. 

The Type “C” can be equipped with attachments for 
gauging width between shoulder and tapered diameters. 
Standard gauges measure from 1%” to 8” diameters. 
Special adaptations can be furnished for this gauge in 
order to handle intricate grinding problems. 

This and other new FEDERAL PRECISION MEASUR- 
ING INSTRUMENTS are described in detail in the 
New Federal catalog. Write for a copy. 


FEDERAL PRODUCTS CORP. 
Providence, Rhode Island 


an improved Grinding 
Gauge ... the 


Arnold Automatic 
Type “C” 
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Multiple Spindle Heads on 
Cincinnati Bickford Radial Drills 


The use of multiple spindle drill heads 
on radial drilling machines has ‘been 
made practical and efficient by recent 
developments of the Cincinnati Bickford 


SING! 
BICKFORD: 


Cincinnati Bickford “Super Service’ Radial Drilling Machine equipped 


November, |j 


head, and causes its quick return {fp 
the work. The multiple head and moy 
ing bracket may easily and quickly 
removed, thus converting the machine 
a standard single spindle machine, 
The illustration shows a 6-ft, Cing 
nati Bickford “Super Service” Radial Dy 
equipped with 
fixed center, } 
bearing drill head 
carry three 1\, 
drills spaced on 24 
in. centers, eac 
spindle having vw 
tical adjustmen 
Cutting lubricant 
supplied to ear 
drill by — sepan 
nozzles. Removal 
the drill head a 
mounting br 
converts the machis 
to a standard radi 
drill. 


The drill he 


shown has the sping ING 


dles in line, bt 
other types of d 
heads are equallyg 
plicable. Bolt ai 
cle drilling of s 
eral diameters is 
ing handled on 
Super Service rad 
with an adjustab 
center distance dtl 
head. The use of 
multiple spindle dri 
head is said to cau 
no loss in drill 


with Multiple Syindle Drilling Head. efficiency or in ¢ 


Tool Company, Cincinnati, Ohio. As 
shown in the illustration, a self-counter- 
balancing mounting bracket has been 
perfected which provides rigid support, 
compensates for the weight of the drill 


of operation of t 
machine. 

With multiple drill heads on m0 
drills, bolt circles can be drilled in wom 
that is too large for the single spine 
upright drill. 





507 PRECISION BENCH LATHE 
% in. Collet Capacity, 8 In. Swing 
20 In. Between Centers—38 In. Bed 





RIVETT VALUE ATA “LOW PRICE” 


h Ith b “go tock 
Lathe w ronze heads 
bearings $160.00 





or 

ie ball bearing 
eadstoc 

rT a same 2—1 /16” to 

“” i. . connie <aameel 

Compoun slide rest with bolt... 

Countershaft, ball bearing | 

Lever chuck closer (plain bearing 28,00 
head) “ 


Bulletin 507-B and Complete Price Lis 


IVETT LATHE & GRINDER CORP. 
. Brighton, Boston, Mass. 
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1d mow 

















\ 
Q 


d on guj au styLes CAMS sizes up To 50” 





S, eae GENEVA MOTIONS 
KUX-LOHNER MACHINE CO. 

(justmenfl 2147 Lexington St. Chicago, Hl 

bricant 

O eac 





of SLIP-EX 


Pulley Covering 


im |s oll, heat and waterproof. Applied without 
the use of canvas. Can be used on pulleys of 
Has a grainy surface to hold 
In line. Guaranteed not to injure belt. 
il] hell pries overnight. Eliminates all BELT DRESS- 
the sping ING. Is guaranteed a minimum of one year. 
Will save you 10 to 60% In power. 
SOLD ON APPROVAL. 
Write for particulars. 
SLIP-EX CHEMICAL CO. 
cm 160 N. LaSalle St. Chicago, Ill. 


Jobbers Wanted 


















Always Dependable | 


When you apply 
United States 
Drill Heads to 
your drilling 
machines for 
multiple opera- 
tions, you can 
always depend 
on them to do 
a@ good job. 

Drill Heads de- 
signed to meet 
your individual 
requirements. 


Send your 
blue prints 
for estimates. 


| Te United States Drill Head Co, 


1954 Riverside Drive 
CINCINNATI, OHIO 




















PATENTED 


Real Advantages in 
GORHAM Wiard Type 
Interlocking Cutters 


(G5 0RHAM Wiard Type cutters have 
many advantages over any other 
type of Interlocking Cutter. They 
may be used singly as an ordinary 
side milling cutter or in pairs for 
straddle milling. This is possible 
since the double keyways are so ar- 
ranged that they may be matched 
with the teeth in line or staggered 
to interlock. When used as Inter- 
locking Cutters, they can be reversed 
from one side to the other giving 
double life before sharpening is re- 
quired. Then too, any number of 
cutters may be built up and inter- 
locked to any width required, finish- 
ing the sides and bottom of slot at 
the same time. 


Write for Catalog and Prices. 


GORHAM TOOL COMPANY 


14400 Woodrow Wilson Ave. 
Detroit, Michigan 
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Cogsdill No. 3B Bearingizing 


M Ti ° Machine 
co Yoel ops In order to make it possible for 4 
METH 7 user of the “Bearingizing” tool (deserity 


ERN 
.BY mMoD h h speed on page 72 of the October, 1934, issue gi 
curtain protection for "i punches MODERN MACHINE SHOP) to obtain ¢ 


ert SPOCARE for def °° Or engi 
ae 
NI 








With Tilting 
Table For 
Either 
Straight Or 
Tapered 
Bores 


Cogsdill No. 3B Bearingizing Machine 
fullest possible benefit from the use @ 


ae 
Davis Keyseater Co. the tool, the Cogsdill Manufacturing Oap* 
Inc., Detroit, Michigan, has brought ou 
—— —— Sts. the No. 3B Bearingizing Machine sho 
ochester, NN. I. in the illustration. 
The machine is of horizontal type, cong’ 











EISLER SPOT WELDERS 


¥Y, to 100 K. V. A. 


ELECTRIC SAW BRAZING MACHINES, BUTT, WIRE, 
PORTABLE AND SPECIAL WELDERS, TIMERS 
AND ACCESSORIES 
WELDERS as low as $35.00 
Let us suggest a welder suitable for your purpose. 
Submit samples for test. No obligations. 


EISLER ENGINEERING COMPANY, Inc. “© soura‘om # 
NEW. 


Dealers wanted. For particulars write Chas. Eisler, Pres. ARK, N. J. 
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isting of a column, moveable table, and 
wadstock carrying the spindle and the 
ower unit. The table is mounted on 
wecision “V” and flat ways and is held 
wiiown with suitable gibs. Feed is trans- 
Fitted from the hand lever to the table 
waprough a rack and pinion, giving a 
havel of 814 inches. 
The table surface is 12 inches wide by 
finches long, and is provided with T- 
ts for attachment of fixtures. A roller 
s apron protects the outer end of 


izing a 1.250 x 3%in. bore in an electric 

i tor compressor cylinder. The bore is 

id to a tolerance of 0.0002 in. for size, con- 

tricity, and straightness. Time, from 7 to 
10 seconds per piece. 


he ways from dirt, the inner end being 
ered by a sheet steel guard running 
minder the bridge-type headstock. 

The spindle is of alloy steel, heat 
rated and mounted in precision bear- 
mgs. The design of the spindle in- 
dporates a flywheel construction that 
mrevents torsional vibration in the driv- 
ims of the tools. Drive is from a % to % 
i. motor through a V-belt. Pulleys 
an be supplied for single speeds or with 
ersible three-step cones giving six 
meds ranging from 700 to 4,500 r.p.m. 


improved OLIVER 


DIE MAKING MACHINE 


With Its Many New Features 
Will enable you to 
reduce the cost of 
lebor on your dies, 
gages, cams, tem- 
plates, stripper 
plates, experimental 
work, etc., from 
30% to 60%. 


Send for our bulle- 
No obligation. 


OLIVER INSTRUMENT CO. 
130 E. Maumee Street, Adrian, Michigan 
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JARVIS-BIAX 


PARE DOWN COSTS 


WITH JARVIS-BIAX 


Flexible Shaft Machines 


@ Multi and Single speed one-quarter to 
three h.p. up to 16,000 rpm. for 
grinding, sanding, polishing, rotary 
filing, reciprocating filing, screw driv- 
ing, nut setting and hundreds of other 
operations. 

@ JARVIS BIAX FLEXIBLE SHAFT 
CORES AND CASINGS, complete 
flexible shafts for power transmission 
and remote control. 

@ BIAX ROTARY FILES in a multitude 
of shapes and sizes. 

@e JARVIS HIGH SPEED TAPPING 
ATTACHMENTS all ball bearing, all 


friction in sizes from 2-56 to 2”. 
Write for Full Information 


The Chas. L. Jarvis Co. 


Gildersleeve, Conn. 
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with a 1,750 r.p.m. motor. Belt adjust- 
ment is made by an eccentric mounting 
of the motor end bell, the rotation of 
which changes the center distance be- 
tween the spindle and motor shaft a 
total of 14% inches. 

Other types of machines can be sup- 
plied ranging from a 4-h.p. bench type 
without a table to special horizontal or 
vertical single and multi-spindle ma- 
chines for high production. Combination 
boring and Bearingizing machines are 
also provided for installations requiring 
such construction. 





Speed Up Your Punch Press 


Production Now 

You too can 
speed up pro- 
duction and 
increase your 
safety factor im- 
mediately. 
Where coiled 
stock is utilized, 
feed this auto- 
matically to the 
press die with a 
Littell Style M 
Roll Feed. This 
low cost Feed 
is mounted on 
its own bracket 
ready to bolt to 
your press 
bolster plate. 

Let us send you Section 1 which gives 

you details. 


F.J. LITTELL MACHINE CO. 


4127 RAVENSWOOD AVE. 
CHICAGO, ILL. 
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Wardwell No. 35T Automatic 
Grinder 


ovemb 


jetely | 
he Sav 


al slide 


The No. 35T Automatic Saw Grindafrnding 


illustrated is a recent development ¢ 
The Wardwell Mfg. Company, 3169 F 
ton Road, Cleveland, Ohio, for sharpe 


ted f 


ing milling, slitting and screw slottinmystm 


saws: A gang of saws is lined up q 
the arbor and ground completely at om 


Wardwell No. 35T 


Automatic Saw Grinder 


h 
setting. The machine automatically in 


dexes a gang of saws, one row of 

at a time, and the grinding is dom 
with a wheel of suitable thickness ani 
properly shaped to sharpen the tool 
points and gum the throats, in om 


operation. It will sharpen a gang d—* 


saws within a variation of plus 0 
minus .001l-inch of exact diameter {0 
the entire lot. 

The machine is fully automatic i 


its operation, has a rigid and _ strom? 


all bea 


ngs) 


one-piece frame casting; 


are ball or bronze. The worm and gealg, 


run in heavy oil; 


the grinding whell 


spindle is long and is unusually larg 
and is mounted in the frame, on higif, 
quality grease-seal ball bearings, com 





HIGH SPEED POLISHING .. 


RODUCTION! 
LISHERS ; 


Centerless feed machines for cylindrical work, 


Conveyor feed for flat work and Hand operated 


for misc. Great producers and labor savers. 


Propucton MACHINE (0- Catensrein Mass f 


. at Lowest Cos 
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tely protected against dust and dirt. 
ne saw arbor is fitted to a horizon- 
k| slide, which reciprocates under the 
winding wheel on dovetail slides, pro- 
Hxted from dust and dirt and gibbed 
» take up wear. The saw arbor is also 
anged for vertical and horizontal ad- 
tments. The reciprocating slide is 
vrated by an adjustable eccentric, 
Mich is adjustable for a stroke up to 
inches. The eccentric shaft is pro- 
ied with a clutch which can be in- 
antly thrown in or out of connection, 
ping the movement of the slide, 


shen desired in 
making prelimin- 
y adjustments. 


Astop, or align- 
mg gauge, is 
provided for 
nickly lining up 
he saw teeth 
then placing the 
aws in position 
or grinding, and 
ings down out 
M the way after 
he saws are 
ocked on the 


bor. 


The saws are 
Butomatically fed, 
mia speed of 28 
eth per minute, 
by a 5-inch diam- 
ter index plate, 
hich is fastened 
40 the other end 
if the saw arbor. 
sme feeding is 
neeuirely indepen- 
dent of the saws 
Mi no attention 
$s required after 
‘ie machine is 
me started. The 
eding of the 
W against the 
finding wheel, 
% automatical- 
} feeds the face 
{the tooth 
gainst the side 
ifthe wheel, 
einding off the 
ace Of the tooth 
Md resulting in 
mater precision 
mM accuracy of 
ie saw, 
46-inch diam- 
et, 3/16 -inch 
tick grinding 
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wheel is employed. A diamond dresser 
can be furnished, which is mounted to 
the wheel guard. This dresser has a 
horizontal adjustment to the wheel and 
swings in line with the center of the 
spindle. It is also adjustable for any 
angle desired. The capacity of the 
grinder is for saws from 2 to 5% inches 
in diameter, with tooth spacing up to 
3%,-inch from point to point. The saw 
arbor has a capacity for holding saws 
up to 1%-inch in thickness. The 
machine can be furnished either belt or 
motor drive. 


DAVIS 
BORING TOOLS 


DAVIS EXPANDING BLOCKS are 


the perfect tool for all rough, semi-finish or finish 


boring operations, or float reaming. 


variably bring 


They in- 


about faster production, better 


work, lower costs. 

Cutters are made of High Speed Steel, Stellite, or 
Tungsten Carbide tipped, ground for straight 
through boring, boring to a shoulder, or reaming. 
For special boring operations, expanding block 
cutters with two or more cutter arrangements for 
step boring can be supplied. 

Write for Block Circular Giving Full Description. 


DAVIS BORING TOOL CO.., Inc. 


DIVISION: LARKIN PACKER CO. 


6200 MAPLE AVE. 


ST. LOUIS, MO. 





68 MODERN MACHINE SHOP 





“Alnor” 


TYPE 1705 


PYROMETER 


For the Hardening Furnace - 


Price com- 
plete with- 
out protec- 
tion tube. 


Write for Information 


ILLINOIS TESTING LABORATORIES, Inc. 
146 W. Austin Ave. CHICAGO, ILL. 








FLYNN MICROMETER 


OFFSET BORING 
HEADS 


Made in Various 
Sizes and Styles 


Send for Complete 


Information 
WATERSTON’S 


28 E. Larned St. 
Detroit, Michigan 








line—Head rivets from 


diameter, 
to 
Multiple 
Write for literature—and 


y” 
‘Types include Ver- 


Horizontal 
samples. 
THE GRANT M™MFQ. 


to 
or VIBRATING HAM- 


method—Sizes 


don’t forget to send 
& MACHINE CO. 


either by NOISELESS SPIN- 
96 Siiliman Avenue 
BRIDGEPORT, CONN. 


RIVETERS — PIONEERS 
NING 
MER 


thelr 
all needs— 


smallest 
tical and 
Spindles. 
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“Standard” Strip Steel Cleaning 
and Polishing Machine 


The Standard Electrical Tool Co, jy 
W. 8th St., Cincinnati, Ohio, announy 


and polishing machine. 

designed for production purposes 4% 
permits cleaning and polishing both si 
of strip steel in one operation in om 


Standard Strip Steel Cleaning and Polishi 
Machine 


nection with electric hardening 


tempering furnaces. 

The method used is to have 0 
chine for cleaning the scale, the bull 
wheels having emery glued to the ™ 
and another machine for polishing ™ 
strip. Vertical adjustment is provided 
compensate for wheel wear. A guide sh0 
is located at each wheel. 

The machine can also be used in ™ 
same manner on wire of all sizes. 
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ADVANCE 
FLEXIBLE 
COUPLING 
The strongest, 
most simple flex- 
ible coupling on 
the market today. 
, three 


Write for prices and for 
sample on approval. 


ADVANCE TOOL & DIE CASTING CO. 
9760 N. Holtor St. Milwaukee, Wis. 


Wash 


™ Accurate, flat, concentric 
™ washers, and material, any 
wf «=thickness. Made to order. 


me 2000 die sizes now in stock. 








| 


SIPS 


ane Washer list No.32 Sent Free. 


\, 


DETROIT STAMPING Co 
3449 W. Fort St. Detroit, Mich. 





STANDARDIZED 
AAO EY 
DROP 


\ DIE SETS / 


STEEL 


Standardized Die Sets, embodying 
many exclusive features, and a list- 
ing of more than 95,000 stock sizes, 
afford a service that is unsurpassed. 


Send for Our New 208 Page Catalog 


E. A. Baumbach Mfg. Co. 


1806 S. Kilbourn Ave., Chicago, Ill. 











Do you know 


A Penny of 1926 coinage may be worth $1.25 
ALSO 


% per .001” is the cost of grinding life on 
Cam Lock Inserted Expansion Reamers 


Compare This with the Tools You Are Using 


GODDARD & GODDARD CO., Inc. 


DETROIT, MICHIGAN 
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ee ”° ° by the F. A. Smith Manufacturi 
Speedway Blueprinter Inc., 185 N. Water St., Rochester, Wt 
A blueprinting machine of compact size The machine consists of an alll-s.ee] 
and design with which a 9 x 12-inch cabinet upon which is mounted a pro- 
jector, as shown in the illustration, 
The cabinet is sturdily built angi 
finished in dark maroon. It j 
equipped with side leaves and j; 
fitted with a twin compartment 
light-tight drawer for tracings anq 
blueprint paper. A pull shelf 

provided at the front. 





“Speedway” Blueprinting Machine 


blueprint can be produced in from one 
to two minutes without the aid of a 
dark room has been placed on the market 





Interior View of Projector 


Eliminate Air Loss 


To make a print, the tracing and blue- 
print paper are placed together and in- 
Air lost over a period of serted into the printing frame, then the 
months through leaky valves frame is set into brackets on the front 
oa aS of the projector. The operator sets the 
metals, are soap bubble tight switch timer at the _ proper - indicator 
= seem 80 yl gy To} number for the amount of exposure de- 
sunibinanee of any kind. sired and turns on the arc. When the 

Sent on trial. . 
Write for Bulletins. then removes the print from the frame 
W. H. NICHOLSON & CO. and washes it first in water and then in 
136 Oregon St., Wilkes-Barre, Pa. developer for a few seconds and the print 

is finished, except for drying. 


“EDGEMONT” {82 FRICTION CLUTCHES 
Expanding ‘Type B” 


For general factory use and all Friction Clutch 
applications where a dependable clutch is needed, 
at minimum cost, the Expanding “Type B” has no 
equal. 

Write now about that clutch job, we have a type 
to suit any service. 


The Edgemont Machine Co. 


Line Shaft Clutch Pulley 2100 HOME AVE., DAYTON, OHIO 























; 

4 
4 
@ 
4 
x 
i 
1S 
] 

r4 
ah 
g es 
se 
4 


November, 1934 





M-D Facing Heads 
With Automatic Feed 


‘an be attached to Column 
me Mn Bar, and Drilling 
or Milling Machine spindles. 
Single point tool travels 
radially, from center out- 
ward or reverse, feeds auto- 
matically, and covers faces 
6” to 30”. 


Write for Circular 


MUMMERT-DIXON CO. 
120 Philadelphia St., Hanover, Pa. 














CENTERLESS 
GRINDING 


Accuracy — Prompt Service 


COMMERCIAL CENTERLESS 


GRINDING CO. 
538 CARNEGIE AVE., CLEVELAND 

















wd They are made in 
Balancing the following sizes: 
Ways Greatest 

toe | Di 
NoLeveling | *™* Seen 
Required 


A simple and = in. 
excellent device 0 in. 
for balancing, 60 in. 
straightening 72 in. 
and trueing. 


























96 in. 





four chillea 
iron discs 
rotate on 
sensitive 
special 
bearings 


rite For Full Information 


he" Inderson Bros. Mfg. Co. 


sa. St., Rockford, Ill. 
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Straight lines, curved 
lines, angles—the 
Stanley Unishear will 
follow them all with hairline accuracy. 


The fastest cutting tool to be had for 
cutting sheet metal or any other sheet 
material. 

Speed—up to fifteen feet per minute 
Capacity—18 U.S. gauge hot rolled steel 
Weight—only 7 pounds 


SPECIAL OFFER 


To prove that the Stanley Unishear 
makes other methods of cutting sheet 
materials slow and old-fashioned we 
will arrange a demonstration to suit 
your convenience — at no obligation. 
Just say “‘show us’”’ to 


THE STANLEY ELECTRIC TOOL CO. 
117 Elm Street, New Britain, Conn. 


Descriptive catalog on request 


For ‘Reducing Costs— 
STANLEY UNISHEAR 


Other Unishear models have capacities 
up to %" boiler plate 





PET BIR ER 
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The dryer, shown on the table of the 
machine, consists principally of a chro- 
mium-plated platen, reinforced with 
heavy aluminum heat distributing plate 
so that it gives an even controlled heat 
over the entire area, producing a flat, 
dry print. The dryer is equipped with 
an illuminated current indicator with 
separate control switch on the side. 





Allis-Chalmers ‘Seal-Clad” Motor 

The  Allis-Chalmers Manufacturing 
Company, Milwaukee, Wis., has developed 
a “Seal-Clad” Squirrel Cage Motor which 





i/ 


GUARANTEED 
GUSHER 
PUMPS 


Gusher Pumps have 
be 








te 
friction and _ will 
serve you well. 
Write for Catalog 
THE RUTHMAN MACHINERY Co. 
536 E. Front St. Cincinnati, Ohio 








Precision Made Easy 





COMTORPLUG 
A Measuring Internal Gage 


We also make measuring external 
Gages. 


Send for Bulletin 


The Comtor Company 
Waltham, Mass. 
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is of open type construction with perm. F 
nent coil protection. Hard, smooth, Bake. ULTRA 
lite shields are sealed over the stator coi; 
giving protection against metallic dug paique. 
grit, oil, moisture, mild acids and othe saualy 1 
agents injurious to insulation. Ty 


BALD 





Allis-Chalmers ‘“‘Seal-Clad” Motor 


motor is built in ratings up to % 
h.p., 1800 r.p.m., and suited to a mud 
broader range of application than th 
ordinary open motor. 





“Seal-Clad” motors have _  cast-stel 
frames, twistless and _  distortionles 
stators, silver-brazed, indestructible 


rotors, and oil and dust-tight sleeve or 
anti-friction bearings. 





“Chicago” Universal-Type Portable 
Grinder 


Chicago Wheel & Mfg. Co., 1101 W. 
Monroe St., Chicago, Illinois, announe 
a Portable Electric Grinder of the mM 
versal type which has a built-in| 


by 


“Chicago” Universal-Type Portable Gr 


















> 


oe 


filter, effectively filtering all air env 
the motor. E: 
The new tool weighs but four pou 
turns up 17,000 r. p. m., and has 6m 
power to pull a wheel 2 inches in dia 
eter. Motor housing, of heavy 
aluminum, extends out over the motor 


| -a=Loltla-mm Gollls 
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FLEX -ALIGN 


Bak.) ULTRA FLEXIBLE EASY ALIGNING 
’ 


oF fl LING 


C dust, Unique in that it operates normally with un- 


i ~ large | lateral and ‘QUIET « 


Easy to install. Designed 
for large misalignments 
reduci cost of fitting, 
assem) a servicing. 
Ideal for modern cushion 
or rubber mounted motors. 
Not affected by oil or 


Write For Sample 
BALDOR ELEC. CO., ST. LOUIS, MO. 















DIAMOND TOOLS 


FOR ECONOMY 


Sem An | | RStERMEuost “AVARINGS 
nk Ghenea tee @ JOURNAL ROLLER BEARINGS 











—s) 


LE a Special Bearings Made to Order. 
resharpenings returned same day Send Sketch or Sample for Quotation. 
receiv 

r Send for price lst and specify Catalog Upon Request 

your requiremen | 
BE RARSLSES. WO.” | | ot Reue Oe Bees RY 
tablished 1852° br We 
bas 15 West 44th St.. New York, N. Y. WEE St. BEOSEM, 














st ~stee! 
lonless 
uctible 
eve ot 















Write for details. 


se the REE 


-*" GRINDERS *'** 


Flexible Shaft 
Utility Tool 
THE DUMORE COMPANY 


| favo lla mm Golels 
olac-VaaMmeolate 
Die Costs « 
—With the Dumore 
speeds for burrs are secured by driving direct 
from the armature or from the gear shaft. 
28 Sixteenth Street Racine, Wisconsin 


Those difficult, hard-to-get-at jobs are easily 


Ball bearing handpiece remains cool under 
handled with this tool. 


High speeds for grinding wheels or low 
continuous duty. 


With this highly efficient tool many shops 
have reduced their pattern and die costs. 
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shaft and air filter, and is encased with 
an insulating cushion grip, giving posi- 
tive control and operating flexibility. It 
is compact, well balanced, and, with 
suitable grinding wheel or cutter in- 
serted in the universal case-hardened 
chuck, will work at an angle and get 
into and around corners, irregular shaped 
holes and other hard-to-reach places. 
The filter is of the viscous type and 
can be easily removed for cleaning or 
re-oiling. Tests running over a period 
of a year in various shops have proven 
the air filter a most efficient protection 
for keeping all dust and abrasive mat- 
ter out of the motor and bearings. 
Ventilation is in no way impaired even 
when the filter becomes extremely load- 
ed with foreign matter. 





Fafnir Cork-Insulated Ball Bearing 
Pillow Block 


The Fafnir Bearing Company, New 
Britain, Conn., has brought out a Fafnir 
cork-insulated ball bearing pillow block 
in the design of which is incorporated a 
bearing of the wide inner ring type with 
the exclusive Fafnir Self-Locking Collar. 
The bearing has a deep groove, large- 
ball design which affords high load 
capacity, thrust as well as radial. The 


Ohio Gears 











STOCK | SPLINED 
GEARS | SHAFTS 
SPECIAL | sprockets 








Write for Gear Cat- 
alog and quotation 
on your requirements. 


THE OHIO GEAR COMPANY 


1337 E. 179th St., Cleveland, Ohlo 
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housing is typical of the Fafnir dep 
being of cast iron with ribbed base, ogy 
pactly designed so as to possess the may 
mum strength within its limited phppic 
dimensions. It is prelubricated at ti 
of assembly, assuring attention-free ope, 
ation for at least a year. The lubrip 
tion is renewable by means Of gr 
tubes as the proper fitting is included ; 
the housing. 

The insulation is a cork pad, shown ig Made 
SEND | 


QU: 





Specia 


























Fafnir Cork-Insulated Ball Bearing Pilly 
Block 





. 





the illustration, which fits into the hoy 
ing and around the bearing itself toh 
sure silent operation. It is treated 
that no separation of particles ¢ 
occur. It also acts as a seal against th 
escape of lubricant or the entrance ¢ 
dirt. 

The features, briefly, of this Fafnt 
cork-insulated ball bearing pillow blod 
arc, compactness with ample capacity 
freedom from friction, self alignmen' 
ease of assembly, and silence. 















Starrett Announces a Line of 
Dial Indicators D 


A complete line of dial indicators, de 
signed to handle the countless measutt 
ments involved in production and inspe 
tion in the tool and machine industry 
has been added to the line of precision 











of the file. 








FOR EFFICIENCY—Osgood’s New File Handle—Safety Filegrip 






Prevents Injury. 
Sample for a dime. 


J. L. OSGOOD MACHINERY & TOOL CO., INC., 43 Pearl St., Buffalo, N. Y. 


eo " - 





Ve m: 
li 
Vrite j 


we 


(‘‘Super-Strong’”’ Construction) 
Osgood’s New Balanced-Grip File Handle—R 
tiresome gripping tension—100% Efficlent—No 
Furnished in either “Super-Strong”’ or “Junior” constreatae, 
Osgood’s Safety FILEGRIP—A comfortable grip for the ond 


ulres 60% les 
Iippage. 


Enhances filing efficlency. 
Write for descriptive circular. 
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ial Service on 


Made to Blue Prints 
SEND FOR PRICE SHEET Ss 


QUALITY TOOL WOR 


WAUKEGAN, ILLINOIS 








LAST WORD 
PRECISION GAGES 


J Im your gaging work 
/ you demand indicators 


in 
cators 


Write for Folder. 


|] H. A. LOWE CO. 


1875 East 66th St. 
Cleveland, Ohlo 








DESMOND 


Grinding Wheel 


Dressers and Cutters 


Ve manufacture the only complete 
line of wheel truing tools. 


Vrite for copy of Catalog “M” and 
name of your nearest dealer. 


nDesmond Stephan Mfg.Co. 


URBANA, OHIO 








MODERN MACHINE SHOP 75 


SSS 
For Connecting 


Parallel Shafts 
Specify 


FARREL-SYKES 270 


When you use Farrel-Sykes continuous 
tooth herringbone gears for transmitting 
power and transforming speed, the fol- 
lowing advantageous features assure you 
of dependable, trouble-free service in 
every condition of service: 


1. on generated with true involute 
teeth. 
- Teeth accurate in division and contour. 
. 20% to 40% more bearing surface. 
- 60% greater strength. 
- High mechanical efficiency—98.9% to 
99.44%. 
- Greater load carrying capacity. 
. Suitable for higher velocities. 
- No end thrust. 
- Smoother action. 
10. Quieter operation. 


Farrel-Sykes Gears are available in any 
size from '4 inch to 22 feet diameter. 
Our staff of engineers, with many years 
of experience in the design, manufacture 
and operation of gears, will gladly give 
you recommendations on any gear appli: 
cation. 


FARREL- BIRMINGHAM 


COMPANY, INC 
381 Vulcan Street, Buffalo, N. Y. 
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Starrett Dial Indicator 


instruments, tools and tapes manu- 
factured by The L. S. Starrett Co., Athol, 
Mass, 

Several important design and construc- 
tion features make these indicators ex- 
ceptionally accurate and durable. Stain- 
less steel and chromium plating are used 
extensively to make them completely rust 
proof, the gears, rack, dowels, screws, 
stem, bushings, etc., being stainless steel 
and the case and bezel chromium plated. 
The back is a solid die casting, recessed 
to hold the lug for clamping the in- 
dicator to tool spindles, machinery, pro- 
duction jigs or fixtures. The lug is at- 
tached on or off center as desired and 
can be turned parallel or at right angles 
to the direction of the spindle. The case 
is a die casting, concentrically machined, 
with the stem cast integral for maximum 
strength. 

The standards used in fine watch con- 
struction are followed in manufacturing 
these dial indicators. Genuine sapphire 
jewels are used to give the gage mech- 
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anism a smooth wats 
like movement. Allg 
and pinions are cut » 
finished to extreme am 
on as The hard 
nickel - plated 
which all mo ~ 
are attached is machi 
as carefully as the ph 
in a fine watch, ~~ 

The dials are finish 
with a special engi) 
cleaned enamel and a 
accurately marked wi 
bold black figures again 
a clear white grou 
The crystal is made} 
stand rough usage; it 
thick, clear, and no 
breakable. 

Among the model 
available are indicator 
reading in thousandth 

of an inch, half-thousandths of an ind 
ten-thousandths of an inch, hundredth 
of a millimeter and five-hundredths of 
millimeter, including gages that she 
both plus and minus measurements. 0 
all indicators the dial may be mow 
and locked to bring the zero mark 
any point any point in relation to t 

hand by means of the knurled bezel a 

clamp. A catalog illustrating and 4 
scribing the entire line of dial indicate 
is offered by the manufacturers. 


*Stackrack” 


The Stackbin Corporation, Provident 
R. I., has added to its line of stack 
devices the rack shown in the illust 
tion. The rack, known as the “Stack 
rack,” is a single unit rack of cham 
and angle steel construction, solid 
welded at contacting points. In § 
ting one rack on another to build up 
section, a lip on the lower rear ct 
piece of the upper section hooks unit | 








for mj GRINDERS and 








STURDIMATIC LIVE CENTER 





STURDIMATIC TOOL COMPANY 


MILLING MACHINES 


It turns with the work 
‘Eliminates friction of 
center. 
Lowest possible overhang 
|prevents vibration 42 
, chatter. 
Write for Catalog and 
Free Trial Offer 
5222 THIRD ST., DETROIT, MICHIGAN 
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‘ule GERSTNER TOOL CHESTS) F 
eee oy ark y 


Tool, Die and Pat- 

tenmekers, Ask “ELECTROBLAST” 
your Supply House, 
If he does not carry 
them, write us. 




















Free Catalog. 


ER TOOL CHESTS 
Columbia St., Dayton, Ohlo e 
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Do You Sell 
roaeig Lhe New York Market? 


dicatoml Graduate Mechanical Engineer with wide 
1sandth acquaintance in this region seeks connec- oe , 
an inci tion with manufacturer of small tools and 

‘thal equipment who desires Metropolitan Area Reaches high speed heat in 20 minutes at 7c 


ths af 
























tation. Replies will be treated t hour. | No scaling or decarburization. Muf- 
al cntdentially. a” poeceaal aaah. “Bike S46, ee tease 
nts, Om Reply to: Sulit ‘ae we ees Dire 
MoperN MAcHINE SHOP STARK TOOL COMPANY 
ho %5 MADISON AVE., NEW YORK Est. 1862. Waltham, Mass. 
and 4 





Steel Tables 
Large and Small 


RIGID—CLEAN 
FIREPROOF 
DURABLE 

















No. 5KG HEAVY STEEL TABLE 


No. 5KG HEAVY STEEL TABLES— 
144” wide by 30” deep by 30” high. 
Top 12 gauge steel. Frame work 1/2” 
angle; legs 2” angle. Rigidly braced. Set 
up and crated, 

No. 680 STEEL TABLE—42” wide by 
26” deep by 30” high. yop 16 gauge well 
braced underneath. wi or without 
drawer—bottom shelf furnished If desired. 
Shipped Knock Down—Saves in construc- 
tlon, crating, shipping weight and freight 
rate. Only your screw driver needed for 
assembling. 


These tables In regular and special sizes 
will be quoted you promptly upon receipt 
of your Inquiry. 


Angle Steel Stool Company 


No, 680 TABLE PLAINWELL, MICH. 
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the upper rear cross piece of the lower 
section and a close-fitting channel at 
the front completes this efficient and 
simple lock. 

The Stackrack is made to order for 
cardboard, fibre, wood, or steel boxes of 


ae 
TT 


Stackbin “Stackrack”’ 


any size. The size of the channels and 
angles is governed by the weight of the 
material in the boxes, which also gov- 
erns the price. The rack can be used 
under benches, behind machines, to 
form auxiliary stockrooms, and in any 
other place where the front of the rack 
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is accessible. The bottom box is 
as accessible as the top one. 

The welded construction provides pp 
manency, and the olive green baked, 
enamel provides a finish that with » 
mal care should last indefinitely, 
querying, give outside measurements , 
box and approximate weight when fy 





Hills-McCanna Type “SF” and 
“BF” Force Feed Lubricatoss 


The illustration shows a cross sectic 
drawing of the Type “SF” force fe 
lubricator which, together with t 
Type “BF”, have been developed by ti 
Hills-McCanna Company, 2357 Nels 
St., Chicago, Ill., to meet the needs g 
industry for totally enclosed mechanic, 
lubricators. In designing these unity 
the single plunger principle, which 
for years characterized Hills-McCann 
design, has been employed. 

The Type “SF” lubricator has a pos 
tive drop sight feed built on the dis 
charge side of the pump. This pump 
intended for service where delivery is t 
be checked at the pump. The Ty 
“BF” is built without a built-in sigh 
feed, this pump being intended for ser 
vice where delivery is to be checked i 
the delivery line or at the point 0 
lubrication. Glycerine or blinker sigh 
feeds are recommended. 

In the construction of either of thes 
lubricators a single plunger is employe 
to take oil from the reservoir, meas 
and force it to the delivery point. Th 
plunger is actuated by a rocker afl 
traveling on an eccentric. The rockel 
arm drives the plunger in a straight 
line, eliminating wear due to side 
thrust. 

On the discharge stroke the oil i 
forced to the delivery point under pre 
sure and at the same time oil is draw 





Universal Nitrided Drill 
— Wear Longer 


Tool life is also increased. 
You get Precision and Accu- 
j racy at Low Cost. Made 
in the A. S. A. Standard. 
Interchangeable with other 
Standard Bushings. 
Optional Locks and Liners. 








Universal Tool 
Holder Shanks 


For End Mills, Drills and Center Points. 
Nitrided Center Points give long life without 
vibration. 


Write for Data Sheets. 


UNIVERSAL ENGINEERING Co., * 


















IBALANCE 





ce 

th th 

by th rectit. It’s sim- 
olen accurate, 

reeds of fast, efficient. 
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today’s buyers of equip- 
ment demand smooth 
operation. To insure it, 
such parts as clutches, 

Is, pulleys, fans, 
auto wheels, etc., must 
te balanced with pre- 
cision. The Micro-Poise 
Precision Balancing ma- 
chine detects unbalance 
to extreme accuracy and 






allies 
= 
Hack-Saw-Frame “y 
ISTINCTLY DIFFERENT from 


any frame previously made, the 
MARVEL Heavy-Duty is exceptionally 





] ta 0 heavy, sturdy, absolutely rigid, indestructible. 
B. Write for Machine-type clamping blade holders. Im- 
ch b complete details proved, all-metal grips remove danger of Injury 
[cCann to left thumb; make work easier, more natural. 

today. Two-handed control increases accuracy and 














@2ll Grand River Ave., Detroit, Mich. 






ower, maintains natural grip with blade faced 
n any of four positions. Hand arip below the 
line of blade prevents “‘sticking’’ of blade in 


Commerce P attern cut and reduces tooth breakage. 
Foundry & Machine Co. ae Ye 


Write for 345 N. Francisco Ave. 
Catalog Chicago, U. S. A. 
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THIS BOOK HELPED ME SAVE MY FIRM 
HUNDREDS OF DOLLARS 


New Enlarged Edition now Ready for 
Engineers, Designers, and Welding users 


Procedure Handbook of Arc Welding Design and 
Practice is the most complete book ofits kind ever pub- 
lished. Used by many prominent engineering schools, 
Sale of original edition broke all records. The new 
enlarged edition contains 
nearly 500 pages of accu- 
ate data and information 
on arc welding, its appli- 
cations and design pro- 
cedure for most efficient 
use of the process, amply 
illustrated with detailed 
drawings and photographs. 
Printed on fine paper with 
semi-flexible binding of simu- 


lated leather gold embossed; 
size 6 x 9 inches. 











POSTPAID 
IN U.S.A. 


Foreign Postage 
50c extra 






Order your copy from 
MopeRN Macuine Suop, 704 RACE sT., CINCINNATI OHIO 
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from the reservoir for the next delivery. 
On the down-slope, the oil in the suc- 
tion chamber is forced through the 
sight feed intake nozzle into the sight 
feed chamber and then admitted to the 
discharge side of the plunger, which is 
separate from the suction side of the 










; N 
H tN 
LN 
=N 
K ~—_ 
SJ ‘ SSL 
LEILA. NZ LLL 
N 
HIN 
IN 
:; N 
A| AS 
Ws 


> 


N 
\ 
N 
N 
‘ 
N 
N 
N 
N 
N 
N 
N 
N 
N 




















1D 


Cross Section Drawing Of Hills-McCanna Type 
“SF” Force Feed Lubricator 








pump. The exact amount of oil passed 
to the sight feed is delivered at each 
stroke. There is no possibility of the 
oil siphoning the line or finding its way 
back to the reservoir. The sight feed 
glass gives visible evidence of operation. 
Adjustment from one to ten drops at 
each stroke against pressures up to two 
thousand pounds is possible. 

The pump valves are of forged bronze 
and operate as independent units. The 
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valves are interchangeable. The « 
arrangement operates the plunger jp 
straight line, preventing wear on phy! 
ger and body. Operation is silent a 
vibrationless. All working parts 
easily accessible. 















Norbide: A Norton Developmen cesar 


The development of the hardest m 
ever produced by man, closely approach 
ing the diamond, has been announmft 
by Norton Company, Worcester, 2 
achusetts.. This new material, chema 
cally known as boron carbide but om 
mercially as Norbide, is a combination ¢ 
the rare metal, boron, and ordinary ¢ 
bon, such as occurs in coke. The di 
is known as crystallized carbon, while! 
new product is a form of carbon cry 
lized with boron. Norbide is so hard i 
it readily scratches and cuts the hard 
of known synthetic materials which 
previously existed. 


Norbide, which is unaffected by 
strongest acids and alkalis, has om 
pressive strength of 260,000 pounds 
square inch, coefficient of expansion# 
proximately two thirds that of sted) 
little affected by temperature up to] 
degrees Centigrade (at which point th 
diamond burns Gompletely), and it Moulded 
lighter than aluminum. 

The new material has found an imgiz and 
mediate use in the cutting and lappingthe meta 
of the new hard alloys known as cement™ small 
ed tungsten carbides which have replacamilicate 


































high grade tool steel in many industrigglés been 
It was not long ago that these carbidegls use b 
were offered as a tool material of sul Wear : 
great synthetic hardness that it wife be 


difficult to shape them with the ordinamproduct 
abrasives. Metallurgists who have belvidely d 
baffied with the great hardness of thegfin hig 
new tools of industry have been starule@ginding 
to see the ease with which they may ‘ind hard 
obtainaD! 
dustrial . 





For 


Over 45,000 In Stock 


1336 ALTGELD ST. 








Cullman Sprockets 


Roller, Block and Silent Chains 


Cullman Wheel Company 


CHICAGO 








ierefore, 
ment of i 
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“2 watched and marked with the new 
wR thetic abrasive which has been de- 
rts gypeloped to use in this field. 
Because of the high intrinsic hardness 
i the product, its application to uses 
here gem materials have formerly been 
essary Was immediatly tried. In this 
‘eld many successful uses have been un- 
wvered. For the drawing of fine wires 
all kinds it has formerly been economic 
1, use large diamonds which have been 
mrefully drilled to reduce wire of a 
Wefnite size by drawing through the 
UME nening of metal bars a slightly larger 





















Moulded Boron Carbide, known as Norbide 


masize and reducing successfully the size of 
he metal rod until it is sometimes made 
small that it is finer than the most 
aemelicate human hair. This application 

wens been made of the new carbide and 
iis use has been extended. 


Wear resistant bearings of all kinds 
ave been manufactured of the new 
poduct suitable for inclusion in such 
dely different uses as electric meters 
mM high speed rotating spindles on 
trinding machines. Here the high polish 
may Wind hardness of Norbide approaches that 
tbtainable with the highest grade in- 
dustrial diamonds. In a certain sense, 
lerefore, Norbide is a substantial attain- 
of industrial diamonds by synthetic 





Reed Knurls 


A complete line of standard stock 
Muurls is now being offered by Reed 
pa Tool Works, Worcester, Mass. The 
muurls are made in a variety of types 
itd designs, to cover a wide range of 
litthes and sizes of holders and pins. 
Migonal face patterns are available in 
wih right and left hand designs, and 
“mond patterns are available both 
me and female, to produce either male 
"female impressions. Thread knurls 
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Clean, Cheap, 
Convenient HEAT 


SHUULVAN LIND 
SVD Ofeyyng Yara 





In hundreds of shops, large and smal] 
Buffalo Gas Unit Heaters have solved the 
heating problem. These shops now have 
uniform, controlled, forced circulation of 
warm air of the temperature desired, with 
automatic, money-saving controls which 
prevent waste of fuel. 


Quickly and Cheaply Installed 


Buffalo Gas Heaters require only connec- 
tion to gas line, electric current and the 
application of a match—and they begin to 
HEAT! They require no fuel storage— 
or ash heap. They are odorless, dustless 
and smokeless—and no fireman or engineer 
is required to operate them. 


Used for heating every kind of shop, store, 
office, garage, storage building, etc. Full 
approval of Fire Underwriters. 


Also STEAM Units: Buffalo manufactures 
a complete line of floor and suspended 
steam unit heaters also. 


Write for Bulletins: Before you buy any 
heating equipment send for Buffalo Bulletin 
No. 469 which describes the entire line. 
Complete ratings included. 


BUFFALO FORGE CO. 


388 Broadway Buffalo, N. Y. 


In Canada: Canadian Blower & Forge Co. 
Ltd., Kitchener, Ont. 
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are available for 12, 16, 20, 25, 30, 35, 
40 and 50 pitch. 


The kKnurls are manufactured to close 
limits, and therefore are uniform in 
thickness, in diameter, and in the size 
of the hole. They are practically per- 
fect as to concentricity, operating with 
@ minimum of chatter and roughness in 


Examples of Reed Knurls 


the work. All knurls are made from 
alloy steel of the greatest attainable 
toughness and hardnesses, and every 
knurl is given a Rockwell hardness test 
to narrow limits. The knurling surface 
is highly finished after hardening, so 
that it will produce a like finish on the 
work. 


All knurls are carried in stock for 
immediate shipment. 





Houghton 600 Series Sta-Put 
Extreme Pressure Gear 
Lubricants 


A series of lubricants designed to meet 
extreme pressure gear lubrication prob- 
lems has just been announced by E. F. 
Houghton & Company, 240 W. Somer- 
set St., Philadelphia, Pa., as an addition 
to its oils bearing the brand name of 
“Sta-Put”. This is a viscous oil series 
in which is incorporated what is said 
to be the greatest load-carrying capacity 
heretofore obtained. These lubricants 
were produced for modern heavy duty 
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viscosity with extreme pressure ¢hy 
acteristics. 

The company states that actual tes 
on standard measuring machines ghp 
that Sta-Put 600 Series Extreme Pressyf, 
Gear Lubricants are capable of witht 
standing from 3 to 5 times the load thy 
oils of the same type without these Bp 
characteristics are capable of doing, Py. 
ther, it is stated that actual torque rea. 
ings prove that these lubricants yi 
carry these loads with reduced friction 
losses of as much as 30 per cent to 
per cent as compared with the same olf 
before treatment. This means that bear. 
ings, gears and many other parts of 
high speed or heavily stressed machina 
will run cooler and consume less power 
when the Sta-Put 600 series is used, 

This range covers all of the 
ments from that of light duty speedn 
ducers to the heaviest of worm or herring 
bone type speed reducers operating unde 
shock loads. 





Racine Variable-Volume 
Hydraulic Pump 


The Racine Tool and Machine Com® 
pany, Racine, Wis., announces a variabl 
volume hydraulic pump of simplified d 
sign, improved efficiency and _ sensitiy 
control. Constant pressure of 500 pouni 
per sq. in., with momentary pressures yj 
to 1000 lb., are available in three siz 
of pumps with volume ranges from zt 
to 2000, 4000 and 6000 cu. in. per mit 
These three sizes are furnished in on 
size of pump case, 


width of pumping rotor. 
Pumps are of multiple vane type, har 
ing 13 vanes, which when revolved at a 


constant motor speed of 1200 r.p.m., profil is ig 


vide 15,600 impulses per minute. Thi 
speed insures very smooth operation 
all pressures. 

The volume is controlled from zero 





gear lubrication, which demands high 
SPACE 
TIME 


$ A V LABOR 


Cut handling costs — eliminate 
waste motions—save time with 
Stackbins. 

The contents of each individual 
Stackbin are always accessible 
without disturbing the bins 
above or below. 


STACKBIN CORP. 
Troy St., Providence, R. I. 
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maximum by offsetting the governor ring 
pumping chamber mechanically or 
utomatically. Positive control of volume 
til: provided through manual or mechani- 
ally operated control lever. Automatic 


SUEontrol is provided by a piston type of 
yydraulic governor which reduces volume 


Racine Variable-Volume Hydraulic Pump 
be §lZe 
ym. etd 
or mingeutomatically a sufficient amount to 
in ompuintain any desired line pressure. 


ons inf With this device the pump may be 
ing thepperated at full volume until a prede- 


Mined pressure is reached. The 
e, hav@iydraulic governor then reduces the 
od at mpumping chamber so that only sufficient 


n., prom is pumped to hold the desired line 
. Thiresure. This feature has a dual pur- 
tion aoe, in that it eliminates all by-passing 

i surplus oil with consequent reduc- 
zero t0 
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tion in temperature rise of the oil, and 
also reduces the horse power input in 
direct proportion to the volume of oil 
pumped. 

These pumps are remarkably small in 
size considering their capacity, making 
possible installation, as built-in units, 
without the necessity of mounting in- 
dependently. The design is extremely 
simple, and all of these parts are hard- 
ened and ground. 

The design of the pump allows the 
rotor assembly to be carried by a solid 
steel shaft on which are mounted the 
latest type of needle-roller bearings. Due 
to the hardened and ground construction 
of all moving parts—most of which are 
hydraulically balanced—there is but 
slight possibility of wear. 

The units are furnished individually 
or mounted on a base containing the 
supply of oil for the hydraulic system 
and providing space for direct connected 
electric motor. 





Willson Style DC50 “Double-Duty” 
Safety Goggle 


Welders whose duties include a certain 
amount of chipping, grinding, or other 
hammer work in connection with weld- 











cam? Gam) 


Collet Attachments for your lathes and millers 
Write for Bulletin No. 100 A. M.— 
Rivett Draw-In Collets and Chucks. 
Also Price List and Dimension Sheet. 


G2evet Lathe & Grinder Corp. 


Brighton Dist., Boston, Mass., U. 8. A. 

















HERE’S A REAL SPRING WINDER! 


No. 1 Capacity 0 thru 3/32” wire, $1.25 
No. 2 Capacity 0 thru 3/16” wire, 2.50 
No. 3 Capacity 0 thru 5/16” wire, 5.00 


Tite 


For 
lus 
ated 
cular 


HORTH LATHE& TOOL CO. 8349 SE 


Will Earn Its Cost in One Day 


The HJORTH Perfection Spring Winder 
offers the ideal means of winding exten- 
sion, compression, torsion, taper, double 
taper, or left hand springs. Try one in 
your shop. You'll like it and the price is 
reasonable. 


12 BEACON STREET 
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ing will appreciate the value of the 
goggle shown in the illustration, in 
which the protective qualities of both 
the chippers’ and welders’ types are 
combined in one goggle. The goggle is 
made by Willson Products, Inc., Reading 


Willson Style DC50 “Double Duty” 
afety Goggle 


Pa., and is identified as the Style DC5O. 

Many eyes have been destroyed because 
their owners took a chance rather than 
to lay down their tools and change gog- 
gles. The Style DC50 goggle is made 
with two sets of lenses: stationary 50 
mm. Super-Tough lenses for protection 
against flying chips or broken pieces, 
and hinged 50 mm. Willson Weld lenses 
for protection against the harmful light 





THE MIDGET “FIVE-IN-ONE” SLIDE RULE 
is a combination Mannheim, Polymetric —_~ 
Log, Binary, Add and Subtract Slide Rule. It 
will instantly add, subtract, multiply and divide 
any combination of whole numbers, fractions, 
decimals. Gives every root 

wer, also , Sines 

ngents. Made of alu- 

h scales on — 

in. 


-00. Witn leather case 
2.50. Sent 0.0.1. if de- 
sired. Catalogue Free. 
L. TAVELLA SALES CO. 
29 W. Broadway, New York 
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days produced in welding. The hinpuies 
lenses can be raised or lowered ip. 
instant. 

The Style DC50 goggle is construct, 
so that it will fit equally well wheths 
or not the wearer also wears spectack. 
It has ample ventilation through ing 
rect ports, an adjustable leather yn 
bridge, and elastic headband. The gy 
gle is of simple but strong design, an 
will withstand hard usage. 


Grease Packed in Cartridges 
Now Available 


Greases packed in cartridge form t 
fit a new type of grease gun are no 
being sold by the Standard Oil Com, 
pany (Indiana), 910 S. Michigan A 
Chicago, Ill. The cartridging of grease 
a distinct innovation. To fill the nev, 
type of grease gun the operator meré 
slips a factory-loaded cartridge into thé, 
barrel of the gun, which is then read, 
for use. 

The cartridges now being made are of 
one-pound capacity and include sevenlll,. 
grades of lubricant. This method o& 
handling works equally well with fi 
gear lubricant or fairly stiff grease, 
partially used cartridge can be quick, 
replaced with another cartridge of dif 
ferent grade of lubricant, and the lubr 
cant in the used cartridge, being en 
closed, is not wasted and does not 
cumulate dirt. 

This new, more convenient lubricatio 
system has been perfected during th 
past few years by the Lubrication Co 
poration, Chicago, a concern ownél 
jointly by the Standard Oil Company 0 
Indiana and Bendix Aviation Corpor 
tion. Each cartridge has a sliding bi 
tom which acts as a plunger to fed 
the lubricant into the high pressu 
chamber in the nose of the gun. dl 
though the cartridges cannot be refilled 
they cost only slightly more than W 
same amount of grease packed in 0 
dinary containers. Cartridges of large 
size may be offered in the near fu 








BULLETIN NO. 113, issued by t 
Square D Company, 712 So. 3rd 5 
Milwaukee, Wis., gives full details co 
cerning a new Solenoid Type Automat 
Starter with Push Button Control all 
Overload Protection. Efficiency is hip 
and maintenance cost is practical 
nothing. Copies free upon request. 


LANDIS COLLAPSIBLE TAPS, 5% 
LT and LM, are fully described and! 
lustrated in Bulletins No. G-8 # 








vember, 1934 


43, Copies of these bulletins will be 


Want free to mechanical executives upon 


wuest. Address Landis Machine Co., 
jaynesboro, Pa. 





J, §. ELECTRICAL TOOL CO. CATA- 


MiG No. 40. Catalog No. 40, issued by 


United States Electrical Tool Co., 


iD 


En west 6th St., Cincinnati, Ohio, is 


Attachments, and their accessories. 


complete catalog of “U. S.” portable 
lectric drills, portable tappers, surface 
rinders, tool post grinders, angle plate 
rinders, horizontal center feed grinders, 
nernal grinders, combination grinding 
ttachments, vertical spindle grinding 
The 
messories include bench drill stands 
md post drill brackets, rotary hack 


tas, wire wheels, buffing wheels, and 


lishing wheels designed for use with 
hese tools. 

The catalog also includes descriptions 
nu illustrations of the other types of 


Finding machines made by this firm, 


e are 0 
thod ¢ 
th flu 
2aSE, 

quical} 
of dif 
e lub 
ing al 
not a0 


ricatio 
ing th 
on 


pany ¢ 


701 D0] 


ng ba 


to feel 


D PSS 


4 Hotel Secor 


nluding ball bearing bench and floor 
inders, combination grinders and buf- 

combination grinders and reamer 
ves, heavy duty snagging grinders, 
ustable speed ball bearing tool grind- 
8, disc grinders, flexible shaft ma- 
lines of various kinds, rotary milling 
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files for the flexible shaft machines, and 
other equipment. Copies gratis to me- 
chanical executives. 





DRIVE DATA. Actual examples of in- 
stallations of the short-center, flat-belt 
drives—ceiling drives, vertical drives, 
floor drives, and special drives—made 
possible by the use of Rockwood Drives 
are shown and described in bulletins 
that are published at intervals by The 
Rockwood Manufacturing Co., Division 
of General Fibre Products, Inc., Indian- 
apolis, Ind. These bulletins will be sent 
to any plant engineer or executive upon 
request. 





“SHEER CUT” END MILLS. Catalog 
No. 2, issued by Progressive Tool and 
Cutter Co., 2345 Wolcott St., Ferndale, 
Mich., contains 26 pages of description 
of the various kinds of end mills manu- 
factured by this company. The mills 
are made in both single-end and 
double-end design, with hollow-ground 
spiral flutes. Holders for the mills are 
also described and illustrated. Specifi- 
cations are included, together with a 
table of prices. Copies of the folder 
free to plant executives. 





Theo. De Witt Says- 
NOW 


IN TOLEDO IT’S 
THE NEW 


Completely Renovized 
Re-equipped 


POPULAR PRICED 
COFFEE SHOP 
and 
PARISIAN 
COCKTAIL BAR 


Rates from $2.50 


When In Boston 
Hotel Kenmore 


COMMONWEALTH AVE. AT KENMORE 


SQUARE 
400 Rooms tom § a 


. . « with tub—shower and 
circulating ice water 
Ample Parking Space 

ENGLISH GRILL ROOM AND BAR 

WRITE FOR HISTORICAL MAP OF BOSTON 
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